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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #2  -  BLDG.  T1 17  -  ROOF  INSULATION 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE: 


25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%of1A)> 
(6.0%  of  1  A)  » 
(1A  +  1B  +  1C)* 

m 

(1D-1E)- 


S^^50 

$80 

$87 

$1,617 

$0 


2 


3 


ENERGY  SAVINGS  (+)  I  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $18.37 

$9 

15.23 

$135 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

45 

$100 

19.64 

$1,960 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

46 

108.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From 

Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)a 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) « 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$691 

a  IF  3D1  «>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)71F  = 

c  IF3D1b=>1THENGOT0  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)- 
(5/lF)« 

(1F/4)« 


OACA63-01-C-O162 

1992 

A.  STOVER 


$1,617 


$2,095 


$0 


$109 

$2,095 

1.30 

14.88 


DM 
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ESOS  STUDY  AT  WSMR 

UNITE  SANDS  MISSILE  RANGE  NM 

US  ARMY 

EMC  ENGINEERS,  INC,  _ 

BLOG.  117  ROOF  INSUL.(^LT1-BSLMiALT2-ECO  £(20^  I 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation; 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor; 

Enthalpy  Factor: 


ELPASO.W 

31,0  (deg) 

106.0  (deg) 

6 

3,918  (ft) 

25.8  (in.  Kg) 

1.00 
1.00 
98  (F) 

64  (F) 

24  (F) 

0.20 

0.20 

0.0653  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

0.9575  (Btu-min./hr/cuft/F) 
4,214.8  (Btu-min./hr/cuft) 
3.9171  (Lb-min./hr/cuft) 


Design  Simulation  Period:  June  To  November 

System  Simulation  Period;  January  To  December 
Cooling  Load  Methodology;  TETD/Time  Averaging 


Time/Date  Program  was  Run:  16:  5:37  12/20/91 

Dataset  Name:  117  .TM 


Dl-3 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

AIRFLOW  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 


SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


- Mam 

Auxu. 

Room 

Outside 

Cooling 

Heating 

Return 

Exhaust 

Supply 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  SZ 

0 

0 

1,987 

2,484 

497 

0 

0 

Totals 

0 

0 

1,987 

2,484 

497 

0 

0 

CAPACITY  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 
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SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Main  Sys. 

Aux.  Sys.  Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Heating  --- 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System 

System  Capacity 

Capacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number 

Type  (Tons) 

(Tons) 

(Tor^) 

(Tons) 

(Btuh) 

(Btuh) 

(BtUi) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1 

SZ  0,0 

0.0 

0.0 

0.0 

-100,000 

0 

0 

0 

0 

0 

-100,000 

Totals 

0.0 

0.0 

0.0 

0.0 

-100,000 

0 

0 

0 

0 

0 

-100,000 

The  building  peaked  at  hour  16  month  6  with  a  capacity  of  0»0  tons 

ENGINEERING  CHECKS  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 


ENGINEERING  CHECKS 


Percent  . Cooling . . . Heating - 


System 

Number 

Main/ 

Auxiliary 

System 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

Ton 

Sq  Ft 

/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 

Sq  Ft 

Floor  Area 

Sq  Ft 

1 

Main 

SZ 

0.00 

0.00 

0.0 

0.0 

0.00 

1.00 

-50,32 

1,987 

Dl-4 
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System  1  Peak  S2  -  SINGLE  ZONE 

*★***★**★*******★★★★♦♦★**  COOLING  COIL  PEAK  ********************************  cLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0. 

0 

* 

* 

OAOB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

iX) 

* 

(Btuh)  (Btuh) 

m 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

OcOO 

* 

0 

0.00 

* 

-24,484  -24,484 

26.25 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0-00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0-00 

* 

0 

0-00 

* 

-17,729  -17,729 

19.01 

Wall  Cond 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

-24,916  -24,916. 

26.71 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0-00 

* 

-5,214  -5,214 

5,59 

Infiltration 

0 

0 

0-00 

* 

0 

0-00 

* 

-20,931  -20,931 

22.44 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-93,274  -93,274 

100.00 

Internal  Loads 

♦ 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0-00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0 

0-00 

* 

0  0 

0.00 

Hi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0-00 

* 

0  0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

-* 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0-00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0-00 

* 

0-00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0-00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0-00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0-00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0-00 

★ 

0 

0.00 

* 

-93,274  -93,274 

100.00 

Total  Capacity 

Sens  Cap-  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf3 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Deg  F 

Deg  F 

Grains 

Floor  1,987 

Ma i n  C 1 g  0.0 

0.0 

0.0 

0 

0.0 

0.0  0, 

.0 

0.0 

0.0 

0.0 

Part  0 

Aux  Clg  0.0 

0.0 

0-0 

0 

0.0 

0, 

.0  0. 

,0 

0-0 

0.0 

0-0 

ExFlr  1,987 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0, 

.0  0. 

.0 

0.0 

0.0 

0.0 

Roof  1,987 

0  0 

Totals  0.0 

0.0 

Wall  2,300  320  14 

--tNGlNtEKING 

CHECKS--  --TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cool ing 

Heating 

Clg 

%  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00  SADB  0.0 

117.0 

Main  Htg  -100.0 

1, 

987  64.5 

117.0 

Inf  i  1 

0 

497 

Clg 

Cfm/Ton 

0-00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,987 

Clg 

Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  -0.0 

1, 

987  68-0 

0.0 

M i ncf m 

0 

0 

Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,987 

No. 

People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0  Fn  MtrTD  0.0 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

1.00  Fn  BldTD  0.0 

0.1 

Total  -100.0 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-50.32  Fn  Frict  0.0 

0.2 

Dl-5 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


Room 


—  Ventilation . Op.  Vent, . Reheat . Humidif.  — - 

Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent 


Total 


Number 

Description 

(Cfw) 

(Btuh) 

(Cfm)  (Btuh) 

(Cfm) 

(Btuh)  (Cfm)  (Btuh) 

(Btuh) 

1 

BLDG  117 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Slock 

0 

0 

0 

0 

0 

0 

0 

0 

0 

KEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE 

1 

BASELINE 

-  BUILDIH6  117 

LOU  H  E  A 

1  K  r 

1  U  1 

n  t  fl 

A  N  U  L  U  S 

s  ------- 

(At  time  of  Coil  Peak) 

Heating  ------- 

Si^ly 

Return  System 

System  Room 

Run 

System 

Fan 

Fan  Exhaust 

Exhaust  Exhaust 

Ducted 

Plenum 

Around  Corridr 

Return 

Room 

Heat 

Heat  Heat  Loss 

Total  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(Cfm)  (Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  1 

BLOG  117 

0 

0  0 

0 

0  0 

0 

0 

0 

0 

1 

1,987 

Zone 

1  Total/Ave. 

0 

0  0 

0 

0  0 

0 

0 

0 

0 

1,987 

Zone 

1  Block 

0 

0  0 

0 

0  0 

0 

0 

0 

0 

1,987 

System 

1  Total/Ave- 

0 

0  0 

0 

0  0 

0 

0 

0 

0 

1,987 

System 

1  Block 

0 

0  0 

0 

0  0 

0 

0 

0 

0 

1,987 

BUILDING 

UPVALUES  -  ALTERNATIVE  1 

BASELINE 

-  BUILDING  117 

l  L  U  , 

t  N  u  U  “  V  A 

L  U  E 

s 

-  Room  U-Values 

Room 

Room 

(8tu/hr/sqft/F> 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part.  ExFlr 

Sky  It 

Sky It  Roof 

Windo 

Windo 

Wall  Ceil. 

sqft) 

sqft/F) 

1  BLDG  117 

0.000  0.328 

0.000 

0.000  0.280 

1.140 

1.259 

0.286  0.000 

30.4 

10.68 

Zone 

1  Total/Ave. 

0.000  0,328 

0.000 

0.000  0.280 

1.140 

1.259 

0.286  0.000 

30.4 

10.68 

System 

1  Total/Ave. 

0.000  0,328 

0.000 

0.000  0.280 

1.140 

1.259 

0.286  0.000 

30,4 

10.68 

Building 

0.000  0.328 

0.000 

0.000  0.280 

1.140 

1.259 

0.286  0.000 

30.4 

10.68 

Dl-6 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  '  BUILDING  117 


BUILDING  AREAS 


Floor 

Total 

Number 

of 

Area/Dupl 

Floor 

Room 

Duplicate 

Room 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

1 

BLDG  117 

1 

1 

1,987 

1,987 

Zone 

1  Total/Ave. 

1,987 

System 

1  Total/Ave. 

1,987 

Building 

1,987 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 

. ASHRAE  90  ANALYSIS 


Exposed 


Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

0 

1,987 

0 

0 

1,987 

320 

14 

0 

1,987 

0 

0 

1,987 

320 

14 

0 

1,987 

0 

0 

1,987 

320 

14 

0 

1,987 

0 

0 

1,987 

320 

14 

Overall  Roof  U-Value  =  0«280  (Btu/Hr/Sq  Ft/F) 

Overall  Wall  U-Value  =  0.405  (Btu/Hr/Sq  Ft/F) 

Overall  Building  U»Value  =  0.347  (Btu/Hr/Sq  Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  21.81  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  25.04  (Btu/Hr/Sq  Ft) 


Net  Wall 
Area 
(sqft) 

1,980 

1,980 

1,980 

1,980 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASELINE  -  BUILDING  117 

. - . SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  ---- 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(%) 

0  -  5 

0.0 

0 

0 

-5,000 

5 

153 

99.4 

0 

0 

0.0 

0 

0 

5  -  10 

0.0 

0 

0 

-10,000 

6 

181 

198.7 

0 

0 

0.0 

0 

0 

10  -  15 

0.0 

0 

0 

-15,000 

5 

149 

298.1 

0 

0 

0.0 

0 

0 

15  “  20 

0.0 

0 

0 

-20,000 

8 

220 

397.5 

0 

0 

0.0 

0 

6 

20  -  25 

0.0 

0 

0 

-25,000 

11 

313 

496.8 

0 

0 

0.0 

0 

0 

25  -  30 

0.0 

0 

0 

-30,000 

8 

237 

596.2 

0 

0 

0.0 

0 

0 

30  -  35 

0.0 

0 

0 

-35,000 

8 

231 

695.6 

0 

0 

0.0 

0 

0 

35  -  40 

0.0 

0 

0 

-40,000 

11 

318 

794.9 

0 

0 

0.0 

0 

0 

40  «  45 

0.0 

0 

0 

-45,000 

11 

309 

894.3 

0 

0 

0.0 

0 

0 

45  •=  50 

0.0 

0 

0 

-50,000 

6 

180 

993.7 

0 

0 

0.0 

0 

0 

50  -  55 

0.0 

0 

0 

-55,000 

8 

214 

1,093.0 

0 

0 

0.0 

0 

0 

55  -  60 

0.0 

0 

0 

-60,000 

3 

96 

1,192.4 

0 

0 

0.0 

0 

0 

60  -  65 

0.0 

0 

0 

-65,000 

6 

180 

1,291.7 

0 

0 

0.0 

0 

0 

65  -  70 

0.0 

0 

0 

-70,000 

0 

10 

1,391.1 

0 

0 

0.0 

0 

0 

70  -  75 

0.0 

0 

0 

-75,000 

0 

0 

1,490.5 

0 

0 

0.0 

0 

0 

75  -  80 

0.0 

0 

0 

-80,000 

0 

0 

1,589,8 

0 

0 

0.0 

0 

0 

80  -  85 

0.0 

0 

0 

-85,000 

0 

0 

1,689.2 

0 

0 

0.0 

0 

0 

85  -  90 

0.0 

0 

0 

-90,000 

0 

0 

1,788.6 

0 

0 

0.0 

0 

0 

90  -  95 

0.0 

0 

0 

-95,000 

0 

0 

1,887.9 

0 

0 

0.0 

0 

0 

95  -  100 

0.0 

0 

0 

-100,000 

0 

0 

1,987.3 

100 

7,356 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

5,969  . 

0.0 

0 

1,404 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  *  ALTERNATIVE  1 

. MONTHLY  ENERG’Y  CONSUMPT  I  ON 


Month 

ELEC 

On  Peak 

(kUh) 

DEMAND 

On  Peak 

(kU) 

GAS 

On  Peak 

(Therm) 

GAS  DMND 

On  Peak 

(Thrm/hr) 

Jan 

1,035 

4 

315 

1 

Feb 

893 

4 

241 

1 

March 

937 

4 

123 

1 

April 

772 

4 

30 

0 

May 

786 

4 

0 

0 

June 

781 

4 

0 

0 

July 

728 

4 

0 

0 

Aug 

815 

4 

0 

0 

-Sept ' 

723 

4 

0 

0 

Oct 

854 

4 

41 

0 

Nov 

858 

4 

142 

1 

Dec 

993 

4 

245 

1 

Total 

10,175 

4 

1,136 

1 

Building  Energy  Consumption  =  74,663  (Btu/Sq  Ft/Year)  Floor  Area  =  1,987  (Sq  Ft) 

Source  Energy  Consumption  =  76,431  (8tu/Sq  Ft/Year) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT 


ENERGY 


CONSUMPT 


I  0  N 


Ref  Equip 
Mum  Code 


Jan  Feb  Mar  Apr 


“  Monthly  Consumption 
May  June  July 


Aug  Sep  Oct  Nov  Dec 


Total 


0  LIGHTS 
ELEC 
PK 

1  MISC  LD 
ELEC 

PK 

2  MISC  LD 
GAS 

PK 

3  MISC  LD 
OIL 

PK 

4  MISC  LD 
P  STEAM 
PK 

5  MISC  LD 
P  H0TH20 
PK 

6  MISC  LD 
P  CHILL 
PK 

1  EQ2454 

GAS 
PK 

1  EQ5254 

ELEC 
PK 


757 

4»0 


0 

0.0 


0 

0.0 


0 

0.0 


315 

1.0 


278 

0.4 


685 

4.0 


815 

4.0 


723 

4.0 


786 

4.0 


781 

4.0 


728 

4.0 


815 

4.0 


723  786 

4.0  4.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0,0 


0 

0.0 


RESIDENT  GAS  FURNACE  W-FAN 
241  123  30  0 

0.9  0.6  0.3  0.0 

RESIDENTIAL  FURNACE  FAN 
208  122  48  0 

0.4  0.4  0.4  0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0  0  0 

0.0  0.0  0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


41 

0.4 


723  728 

4.0  4.0 


000000000000 

0.0  0.0  0-0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


000000000000 

0.0  0,0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0-0  0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


000000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0-0  0.0  0.0 


0  0 

0.0  0.0 


142  245 

0.6  0.8 


68  134  265 

0.4  0.4  0.4 


9,053 

4.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


1,136 

1.0 


1,123 

0.4 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.3  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2454 

RESIDENT  GAS  FURNACE  W-FAN 

0.4 

8.58 

Sub  Total 

0.4 

8.58 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

4.0 

91.42 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

0.0 

0.00 

Sub  Total 

4.0 

91.42 

Grand  Total 

4.3 

100.00 

Dl-ll 
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TRACE  600  ANALYSIS 
by 


** 


**  ** 


ESOS  STUDY  AT  WSMR 

WHITE  SANDS  MISSILE  RANGE  NM 

US  ARMY 

EMC  ENGINEERS,  INC,  /  _ _ 

BLDG.  117  ROOF  INSUL. :ALT1 -BSLN,ALT2-E^O^aOSP  I 


Weather  File  Code; 
Location: 


ELPASO.U 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation; 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period; 
System  Simulation  Period: 
Cooling  Load  Methodology: 


June  To  November 

January  To  December 

TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


16:  5:37  12/20/91 

117  .TM 
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SYSTEM  SUMMARY 
(Design  Airflow  Quantities) 


-  Main  ' 

Outside 

Cooling 

Heating 

System  Syst^ 

Airflow 

Airflow 

Airflow 

Number  Type 

(Cfm) 

(Cfm) 

(Cfm) 

1  S2 

0 

0 

1,987 

Totals 

0 

0 

1,987 

CAPACITY  -  ALTERNATIVE  2 

ECO  ROOF  INSULATION  -  BUILDING  117 


Auxil. 

Room 

Return 

Exhaust 

Supply 

Exhaust 

Airflow 

Airflow 

Airflow 

Airflow 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

2,484 

497 

0 

0 

2,484 

497 

0 

0 

SYSTEM  SUMMARY 
(Design  Capacity  Quantities) 


Cooling 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

System 

System 

Capacity 

Capacity 

Capacity 

Number 

Type 

(Tons) 

(Tons) 

(Tons) 

1 

SZ 

0.0 

0.0 

0.0 

Totals 

0.0 

0.0 

0.0 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Totals 

Capacity 

Capacity 

Capacity 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

0.0 

-100,000 

0 

0 

0.0 

-100,000 

0 

0 

Heating 


Reheat 

Humidif . 

Opt.  Vent 

Heating 

Capacity 

Capacity 

Capacity 

Totals 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

0 

0 

0 

-100,000 

0 

0 

0 

-100,000 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  0.0  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  2 
ECO  ROOF  INSULATION  -  BUILDING  117 


ENGINEERING  CHECKS 


Percent  .  Cooling  .  Heating  - 


System 

Number 

Main/ 

Auxiliary 

System 

Type 

Outside 

Air 

Cfm/ 

Sq  Ft 

Cfm/ 

Ton 

Sq  Ft 

/Ton 

Btuh/ 

Sq  Ft 

Cfm/ 

Sq  Ft 

Btuh/ 

Sq  Ft 

Floor  Area 

Sq  Ft 

1 

Main 

SZ 

0.00 

0.00 

0.0 

0.0 

0.00 

1.00 

-50.32 

1,987 
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System  1  Peak  S2  -  SINGLE  ZONE 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/UB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  ■* 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens,+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-3,847  -3,847 

5.30 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-17,729  -17,729 

24.41 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-24,916  -24,916 

34.30 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-5,214  -5,214 

7.18 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

* 

-20,931  -20,931 

28.82 

Sub  Total~> 

0 

0 

0 

0.00  * 

0 

0.00 

♦ 

-72,638  -72,638 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Hisc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0.00  * 

0 

0.00 

* 

-72,638  -72,638 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  1,987 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

0  0.0 

0.0  0.0 

0.0 

Part  0 

Aux  Clg  ”  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr  1,987 

Opt  Vent  0.0 

.  0.0 

0.0 

0 

0.0 

0 

0  0.0 

0.0  0.0 

0.0 

Roof  1,987 

0  0 

Totals  0.0 

0.0 

Wall  2,300  320  14 

n&M 1 i n  u 

•AIRFLOWS  (Cfm) 

LHtLXS--  --ItMKtKATURES 

(F)-- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00  SADB  0.0 

106.2 

Main  Htg  -100.0 

1, 

987  53.6 

106.2 

Infil 

0 

497  Clg 

Cfm/Ton 

0.00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,987  Clg 

Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  -0.0 

1, 

987  68,0 

0.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,987  No. 

People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0  Fn  MtrTD  0.0 

0.1 

Opt  Vent 
Total 


0.0 

•100.0 


0.0 


0.0 


Rm  Exh 
Aux  i  I 


Htg  Cfm/SqFt 


1.00 


Fn  BldTD  0.0  0.1 


Htg  Btuh/SqFt  -50.32  Fn  Frict  0.0  0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
ECO  ROOF  INSULATION  -  BUILDING  117 

— . . . . . . AIRFLOW  HEATING  LOADS 

(At  time  of  Coil  Peak) 


---  Ventilation 

- Op, 

Vent. . 

-  Reheat  -  - 

-  Humidif.  - 

Room 

Airflow 

Sensible  Airflow 

Sensible  Airflow 

Sensible  Airflow 

Latent 

Total 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfw) 

(Btuh) 

(Btuh) 

1 

BLDG 

117 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Total/Ave, 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
ECO  ROOF  INSULATION  -  BUILDING  117 

. . . AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  time  of  Coil  Peak) 


Heating 


Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust 

Exhaust 

Ducted 

Plenum 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Neat  Loss 

Total 

Airflow 

Airflow 

Airflow  Airflow 

Airflow  Airflow 

Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm)  (Cfm) 

(Cfm) 

1  BLDG  117  0  0  0  0000000  1,987 

Zone  1  Total/Ave.  0  0  0  0000000  1,987 

Zone  1  Block  0  0  0  0000000  1,987 

System  1  Total/Ave,  0  0  0  0  0000001  987 

System  1  Block  0  0  0  0000000  1,987 

BUILDING  U-VALUE$  -  ALTERNATIVE  2 
ECO  ROOF  INSULATION  -  BUILDING  117 

. . BUILDING  U-VALUES . - . 


Room  U- Values . . .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

1 

BLDG  117 

0,000 

0.328 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.328 

0.000 

0.000 

System 

1  Total/Ave. 

0.000 

0.328 

0.000 

0.000 

Bui Iding 

0.000 

0.328 

0.000 

0.000 

Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil, 

sqft) 

sqft/F) 

0.044 

1.140 

1.259 

0.286 

0.000 

30.4 

10.68 

0.044 

1.140 

1.259 

0.286 

0,000 

30.4 

10.68 

0.044 

1.140 

1.259 

0.286 

0,000 

30.4 

10.68 

0.044 

1.140 

1.259 

0.286 

0.000 

30.4 

10.68 
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BUILDING  AREAS  <  ALTERNATIVE  2 
ECO  ROOF  INSULATION  -  BUILDING  117 

. BUILDING  AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

BLDG 

117 

1 

1 

1,987 

Zone 

1 

Total/Ave. 

System 

1 

Total/Ave. 

Building 

ASHRAE  90  ANALYSIS  •  ALTERNATIVE  2 
ECO  ROOF  INSUUTION  -  BUILDING  117 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

1,987 

0 

1,987 

0 

1,987 

0 

1,987 

0 

1,987 

0 

1,987 

0 

1,987 

0 

1,987 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

1,987 

320 

14 

1,980 

0 

1,987 

320 

14 

1,980 

0 

1,987 

320 

14 

1,980 

0 

1,987 

320 

14 

1,980 

ASHRAE 


90  ANALYSIS 


Overall  Roof  U-Value 
Overall  Wall  U- Value 
Overall  Building  U-Value 


0»044  (Btu/Hr/Sq  Ft/F) 
0,405  (Btu/Hr/Sq  Ft/F) 
0,238  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  2,26  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  25.04  (Btu/Hr/Sq  Ft) 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  ---- 

-  Cooling  Airflow 

---•  Heating  Airflow 

Des i gn 

Load 

Capo 

(Ton) 

Hours 

m 

Hours 

Capaci ty 
(Btuh) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  " 

5 

0.0 

0 

0 

-5,000 

9 

214 

99.4 

0 

0 

0.0 

0 

0 

5  " 

10 

0.0 

0 

0 

-10,000 

8 

181 

198.7 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-15,000 

9 

202 

298.1 

0 

0 

0.0 

0 

0 

15  ° 

20 

0.0 

0 

0 

-20,000 

11 

266 

397.5 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-25,000 

12 

280 

496.8 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-30,000 

20 

470 

596.2 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-35,000 

12 

275 

695.6 

0 

0 

0.0 

0 

0 

35  • 

40 

0.0 

0 

0 

-40,000 

9 

208 

794.9 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-45,000 

10 

239 

894.3 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-50,000 

0 

0 

993.7 

0 

0 

0.0 

0 

0 

50  ■= 

55 

0.0 

0 

0 

-55,000 

0 

0 

1,093.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-60,000 

0 

0 

1,192.4 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-65,000 

0 

0 

1,291.7 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-70,000 

0 

0 

1,391.1 

0 

0 

0.0 

0 

0 

70  " 

75 

0.0 

0 

0 

-75,000 

0 

0 

1,490.5 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-80,000 

0 

0 

1,589.8 

0 

0 

OoO 

0 

0 

80  » 

85 

0.0 

0 

0 

-85,000 

0 

0 

1,689.2 

0 

0 

0.0 

0 

0 

85  » 

90 

0.0 

0 

0 

-90,000 

0 

0 

1,788.6 

0 

0 

0.0 

0 

0 

90  “ 

95 

0.0 

0 

0 

-95,000 

0 

0 

1,887.9 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-100,000 

0 

0 

1,987.3 

100 

7,751 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,425 

0.0 

0 

1,009 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. . . . MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 

On  Peak 

(kUh) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

(Therm) 

GAS  DHND 

On  Peak 

(Thrm/hr) 

Jan 

1,027 

4 

196 

1 

Feb 

919 

4 

150 

1 

March 

925 

4 

78 

0 

April 

764 

4 

14 

0 

May 

786 

4 

0 

0 

June 

781 

4 

0 

0 

July 

728 

4 

0 

0 

Aug 

815 

4 

0 

0 

Sept 

723 

4 

0 

0 

Oct 

823 

4 

15 

0 

Nov 

832 

4 

84 

0 

Dec 

911 

4 

148 

1 

Total 

10,034 

4 

685 

1 

Building  Energy  Consumption  = 

51,701 

(Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

52,767 

(Btu/Sq  Ft/Year) 

Floor  Area  » 


1,987  (Sq  Ft) 


i 

i 
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EQUIPMENT  ENERGY  CONSUMPTION 


Trane  Air  Conditioning  Economics 

By:  Trane  Custonier  Direct  Service  Network 


Ref  Equip  . Monthly  Consumption 


Num  Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0  LIGHTS 

ELEC 

757 

685 

815 

723 

786 

781 

728 

815 

723 

786 

723 

728 

9,053 

PK 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

1  MISC  LD 

ELEC 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2  MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3  MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4  MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

S  MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6  MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1  EQ2454 

GAS  ' 

196 

RESIDENT  GAS 

150  78 

FURNACE 

14 

W-FAN 

0 

0 

0 

0 

0 

15 

84 

148 

685 

PK 

0.7 

0.7 

0.4 

0.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.5 

0.6 

0.7 

1  EQ5254 

ELEC 

270 

RESIDENTIAL 

234  110 

FURNACE 

41 

FAN 

0 

0 

0 

0 

0 

37 

108 

182 

982 

PK 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  4.3  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2454  RESIDENT  GAS  FURNACE  W*FAN 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

0.4  8.58 
0.4  8.58 
0.0  0.00 
0.0  0.00 

4.0  91.42 
0.0  0.00 
0.0  0.00 
4.0  91.42 

4.3  100.00 


Dl-21 


Dl-22 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #4  -  BLDG.1830  -  LOWER  CEILINGS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

- 

$93,109 

B.  SIOHCOST 

(5.5<^  of  1  A)  « 

$5,121 

C.  DESIGN  COST 

<6.0%  of1A)« 

$5,587 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$103,816 

E.  SALVAGE  VALUE 

■ 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)» 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE  FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

(2) 

($38) 

15.23 

($584) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

69 

$152 

19.64 

$2,995 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

67 

114.1 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+7-)  (ELEC.  DEMAND  SAVINGS) 

- 

($234) 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)- 

($3,435) 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$23,770 

10 

0.64 

$15,213 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$23,770 

$15,213 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

0.  PROJECT  NON-ENERGY  TEST 

(3A2  +  3Bd4)> 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

(2F5x0.33)> 

$796 

b  IF  3D1  < 3C  THEN  CALCULATE  SIR 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5  +  3D1)/1F* 

0.03 

FIRST  YEAR  DOLLAR  SAVI NGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))  = 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)- 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/1  F)  = 

SIMPLE  PAYBACK  (SPB) 

(1F/4)  = 

OACA63>^1>a>0152 

1992 

A.  STOVER 


$103,816 


$2,410 


$11,778 


$831 

$14,188 

0,14 

124.94 
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z 

5 

o 

G 

< 

til 

DC 

G 

UJ 

H 

< 

s 

p 

G 

U 

G 

D 

G 

Z 

D 

J 

D 

r 

55 

z 

3 

J 


N 

CM 

CM 

s 


o 

o 

QC 

UJ 

> 

z 

UJ 

o 

o 

o 

CM 

I 

d 

CD 


or 

i 

G 

i 


CO 

oc 

Ul 

UJ 

z 

CD 

z 

UJ 

o 

UJ 


WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE.  NEW  MEXICO 

Line 

Total 

(10) 

$11,786.53 

$15,967.05 

$14,173.08 

$29,948.04 

cnT 

$4,288.95 

$4,480.00 

$93,108.89 

Other 

Direct 

(k)sts 

(9) 

1 

1 

1 

Total 

(8) 

4765.23 

7582.05 

3430.08 

25520.04 

9615.39 

1376.95 

4480.00 

Average 

Rate 

(7) 

35.55 

38.95 

37.05 

36.15 

39.70 

28.00 

CONTRACT  FOR  (VwDrtc  to  be  performed) 

LOWER  CEILING  -  BLDG  1830 

PROJECT  NUMBER 

Manhours 

Mandays 

(6) 

200 

1.51 

32.00 

0.08 

0.04 

0.67 

160.00 

3 

Total 

(5) 

7021.3 

8385.00 

10743.00 

8 

9 

2849.85 

8 

cvi 

Unit 

(4) 

1.10 

65.00 

3581 

1 

o 

<0 

to 

§ 

3 

i 

Quantity 

(3) 

6383 

129 

eo 

8200 

6333 

CM 

U) 

Unit 

of 

Measure 

(2) 

% 

IS 

LBS 

LL 

CO 

IS 

ss 

Item 

(1) 

SUSPENDED  CEILING  W/  2'x4'x3AI'  PANELS 

FLUOR.  LAMPS  /  TROFFERS  IN  CEILING  GRID 

INSTALL  GAS  FURNANCES 

EXTEND  EXSTNG  &  ADD  NEW  GALV.  DUCT 

INSULATE  DUCTWORK 

SUPPLY  AIR  DIFFUSERS 

o 

E 

o 

Q 

TOTAL 

1 

Line 

No. 

■ 

1 

■ 

1 

1 

D2-2 


>:  Means  Qectrical,  Mechanical,  &  C<Mistructlon  Cost  Data,  1992;  Material  prices  Include  2S  %  overhead  &  profit;  Labor  rates  Include  overhead  &  proftt 
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ESOS  STUDY  AT  USHR  -  BUILDING  1830 
WHITE  SANDS  MISSILE  RANGE  NN 
US  ARMY 

EMC  ENGINEERS,  INC. 

LOWER  CEILING  -  ALT  1-BSLN,  ALT2-ECO 

Weather  File  Code:  ELPASO.W 

Location; 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure; 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0,9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3,9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period;  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  19:50:54  2/  4/92 

Dataset  Name:  1830  .TM 
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System  1  Block  UH  -  UNIT  HEATERS 


V  600 


******************^****  CMLIN6  COIL  PEAK 

Peaked  at  Time  ==>  Mo/Hr:  0/  0 

Outside  Air  ==>  OADB/WB/HR:  0/  0/  0-0 


CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Envelope  Loads 
SkyLite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Uall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total==> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Total=2> 
Ceiling  Load 
Outside  Air 
Supe  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total=s> 


Space 

Ser^.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret-  Air 
Ser^ible 
(Btiii) 
0 
0 
0 
0 
0 
0 


0 

0 

0 

0 

0 

0 

0 

0 


Ret-  Air 
Latent 
(Btuh) 


0 

0 


Mo/Hr:  0/  0 


Mo/Hr:  13/  1 


* 

* 

QAOB: 

0 

OADB:  24 

Net 

Percnt  * 

Space 

Percnt 

space  Peak 

Coil  Peak 

Percnt 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(%)  * 

(Btuh) 

(X) 

(Btuh) 

mdh) 

(%) 

0 

0.00  * 

0 

0-00 

0 

0 

0.00 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  * 

0 

0.00 

-17,626 

-17,626 

7.02 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  * 

0 

0-00 

-22,192 

-22,192 

8.84 

0 

0.00  * 

0 

0.00 

-103,554 

-103,554 

41.26 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  ♦ 

0 

O.DO 

-19,485 

-19,485 

7.76 

0 

0.00  * 

0 

0.00 

-88,133 

-88,133 

35.11 

0 

0-00  * 

* 

0 

OoOO 

-250,990 

-250,990 

100.00 

0 

0.00  * 

0 

OoOO 

0 

0 

0,00 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  * 

0 

0-00 

0 

0 

0.00 

0 

0.00  * 

0 

0-00 

0 

0 

0.00 

0 

0.00  * 

0 

0-00 

0 

0 

0 

0.00  * 

0-00 

0 

m 

0 

0.00  * 

0.00 

0 

qW 

0 

0.00  ♦ 

0-00 

0 

0.00 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

0 

0.00  * 

0.00 

0 

0.00 

0 

0.00  * 

* 

0.00 

* 

0 

0.00 

0 

0.00  * 

0 

0.00 

* 

-250,990 

-250,990 

100.00 

COOLING  COIL  SELECTION 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

0.0 

0.0 

ntAliliu  UUiL  OCLtU I  1  Uli* “ 

■AIRFLOWS  (cfm) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

(Hbh) 

<cf*) 

Deg  F 

Deg  F 

Vent 

0 

Main  Htg 

-393.3 

6.800  49.1 

109.5 

Infil 

0 

Aux  Htg 

0-0 

( 

0.0 

0.0 

Supply 

0 

Preheat 

0.0 

( 

0.0 

0.0 

Mfncfm 

0 

Reheat 

0.0 

c 

0.0 

0.0 

Return 

0 

Hutnidif 

0.0 

c 

0.0 

0.0 

Exhai^t 

0 

Opt  Vent 

0.0 

c 

0.0 

0.0 

Rm  Exh 

0 

Total 

-393.3 

Auxil 

0 

AREAS 


Leaving  DB/UB/HR 
Deg  F  Deg  F  Grains 


Gross  Total  Glass  (sf)  (%) 
Floor  14,668 


0.0 

0.0 

0.0 


Heating 

0 

1,958 

6,800 

0 


6,800 

0 

0 

0 


0.0  0.0 

Part 

0.0  0.0 

ExFlr 

0.0  0.0 

Roof 

Uall 

••ENCIMEERINC  CHECKS-- 

Clg  X  OA 

0.0 

Clg  Cfm/Sqft 

0.00 

Clg  Cfm/Ton 

0,00 

Clg  Sqft/Ton 

0.00 

Clg  Btuh/Sqft 

0.00 

No,  People 

0 

Htg  X  OA 

0.0 

Htg  Cfra/SqFt 

0.46 

Htg  Btuh/Sqft 

-26.78 

1,600 

558 

7,344  0  0 

6,553  369  6 

-TEMPERATURES  (F)--- 
Type  Clg  Htg 
SA08  0.0  109.5 

Plenun  0.0  72,0 

Return  0.0  71.0 

Ret/OA  0,0  71.0 

Runarnd  0.0  72.0 

Fn  MtrTD  0.0  0.1 

Fn  BldTD  0.0  0.1 

Fn  Frict  0,0 
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Block  RAO 


***★«************««*«*«**  COOLING  COIL  PEAK  ♦♦♦♦★♦*^******w******ifc*^****  CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Peaked  at  Time  *=> 

Ho/Hr:  0/  0 

* 

Ho/Hr;  0/  0 

* 

Ho/Hr;  13/  1 

Outside  Air  ==> 

OAOB/UB/HR: 

0/  0/  0.0 

* 

* 

OADB:  0 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space  Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot  • 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh)  (X)  * 

(Btuh)  (X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

-8,237  -8,237 

8.81 

Glass  Solar 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00  • 

0  0.00 

♦ 

-13. 

016  -13,016 

13.92 

Wall  Cond—  ' 

0 

0 

0  0.00  ♦ 

0  0.00 

* 

-35. 

823  -35,823 

38.30 

Partition 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Infiltration 

0 

0  0.00  * 

0  0.00 

* 

-36,446  -36,446 

38.97 

Sub  Total==> 

0 

0 

0  0.00  * 

0  0.00 

* 

-93,522  -93,522 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

People 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Hisc 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Sub  Total ==> 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0  0.00  ♦ 

0  0.00 

* 

0  0 

0.00 

Supc  Fan  Heat 

0  0,00  * 

0.00 

* 

0 

0.00 

Ret«  Fan  Heat 

0 

0  0.00  * 

0.00 

* 

0 

0,00 

Duct  Heat  Pkup 

0 

0  0.00  * 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0  0.00  * 

* 

0.00 

* 

ig 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

-93,522  -93,522 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  D8/UB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

1  (X) 

(Tons) 

<Mbh} 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

7,488 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

600 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

3,744 

0  0 

Totals  0,0 

0.0 

Wall 

2,543  235  9 

rnri  cci  ci-tti-iu _ 

'AiKrLuws  (Ctm) 

--CNUiNtCKiNU 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cftn/Sqft 

0.00 

SADB  0.0 

68.1 

Main  Htg  -382.5 

0  0.0 

0.0 

Infil 

0 

874 

Clg  Cfm/Ton 

0.00 

Plenun  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

0,00 

Fn  BldTD  0.0 

0.0 

Total  -382.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-51.08 

Fn  Frict  0,0 

0.0 
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HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1830 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


Supply 

Return 

System 

Fan 

Fan 

Exhaust 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Huaraber 

Description 

(BtUi) 

(Btuh) 

(BtUt) 

(Btuh) 

1 

ROOM  1 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

2 

ROOM  2 

0 

0 

0 

0 

Zone 

2  Total/Ave. 

0 

0 

0 

0 

Zone 

2  Block 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

Syst^ 

1  Block 

0 

0 

0 

0 

3 

ROON  3 

0 

0 

0 

0 

Zone 

3  Total/Ave. 

0 

0 

0 

0 

Zone 

3  Block 

0 

0 

0 

0 

4 

ROOK  4 

0 

0 

0 

0 

Zone 

4  Total/Ave. 

0 

0 

0 

0 

Zone 

4  Block 

0 

0 

0 

0 

System 

2  Total/Ave. 

0 

0 

0 

0 

Systm 

2  Block 

0 

0 

0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1830 

. BUILDING  U-VALUES 


Heating . . . - . 

System  Room  Run  System 

Exhai^t  Exhaust  Ducted  Plentn  Around  Corridr  Return 


Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 
(Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm) 


0  3,400 

0  3,400 

0  3,400 

0  3,400 

0  3,400 

0  3,400 

0  6,800 

0  6,800 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


- . -  Room  U-Values 

(Btu/hr/sqft/F) 
Summr  Wintr 


Room 

Number  Oescripticxt 


1 

ROOM 

1 

Zone 

1 

Total/Ave, 

2 

ROOM 

2 

Zone 

2 

Total/Ave. 

System 

1 

Total/Ave. 

3 

ROOM 

3 

Zone 

3 

Total/Ave. 

4 

ROOM 

4 

Zone 

4 

Total/Ave. 

System  2 

Building 

Total/Ave. 

Part. 

ExFlr 

Skylt 

Skylt 

0.388 

0.750 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

Summr 

Wintr 

Roof 

Windo 

Windo 

Wall 

0.000 

1.140 

1.259 

0.358 

0.000 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.000 

1.140 

1.259 

0.358 

0.000 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

0.050 

1.140 

1.259 

0.358 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Cei  1 . 

sqft) 

sqft/F) 

0.000 

37.3 

7.46 

0.000 

37.3 

7.46 

0.000 

78.3 

16.56 

0.000 

78.3 

16.56 

0.000 

57.8 

12.01 

0.000 

31.5 

6.30 

0.000 

31.5 

6.30 

0.000 

74.1 

15.71 

0.000 

74.1 

15.71 

0.000 

52.8 

11.01 

0.000 

56.1 

11.67 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1830 


BUILDING  AREAS 


Floor  Total  Exposed 


Nunber  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

M 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

ROOM  1 

1 

1 

7,344 

7,344 

1,600 

402 

0 

0 

0 

38 

1 

3,781 

Zone 

1  Total/Ave. 

7,344 

1,600 

402 

0 

0 

0 

38 

1 

3,781 

2 

ROOM  2 

1 

1 

7,344 

7,344 

0 

156 

0 

0 

7,344 

331 

12 

2,403 

Zone 

2  Total/Ave. 

7,344 

0 

156 

0 

0 

7,344 

331 

12 

2,403 

System 

1  Total/Ave. 

14,688 

1,600 

558 

0 

0 

7,344 

369 

6 

6,184 

3 

ROOM  3 

1 

1 

3,744 

3,744 

600 

0 

0 

0 

0 

15 

1 

1,467 

Zone 

3  Total/Ave. 

3,744 

600 

0 

0 

0 

0 

15 

1 

1,467 

4 

ROOM  4 

1 

1 

3,744 

3,744 

0 

0 

0 

0 

3,744 

220 

21 

840 

Zone 

4  Total/Ave. 

3,744 

0 

0 

0 

0 

3,744 

220 

21 

840 

System 

2  Total/Ave. 

7,488 

600 

0 

0 

0 

3,744 

235 

9 

2,308 

Bui Iding 

22,176 

2,200 

558 

0 

0 

11,088 

604 

7 

8,491 

t 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

— Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

<%> 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cf») 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

•38,792 

24 

681 

340.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-77,584 

27 

780 

680.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-116,375 

23 

649 

1,020.0 

0 

0 

0.0 

0 

0 

15  » 

20 

0.0 

0 

0 

-155,167 

17 

483 

1,360.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-193,959 

9 

266 

1,700.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-232,751 

0 

0 

2,040.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-271,543 

0 

0 

2,380.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-310,334 

0 

0 

2,720,0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-349,126 

0 

0 

3,060.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-387,918 

0 

0 

3,400.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-426,710 

0 

0 

3,740.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-465,502 

0 

0 

4,080.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-504,293 

0 

0 

4,420.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-543,085 

0 

0 

4,760.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-581,877 

0 

0 

5,100.0 

0 

0 

0.0 

0 

0 

75  - 

SO 

0.0 

0 

0 

-620,669 

0 

0 

5,440.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-659,461 

0 

0 

5,780.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-698,253 

0 

0 

6,120.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-737,044 

0 

0 

6,460.0 

0 

0 

0,0 

0 

0 

95  - 

100 

0.0 

0 

0 

-775,836 

0 

0 

6,800.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

5,901 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

5,695 

28 

1,466 

5 

Feb 

5,150 

28 

1,108 

5 

March 

5,897 

28 

279 

3 

Apri  1 

5,085 

28 

0 

1 

Hay 

5,527 

28 

0 

0 

June 

5,493 

28 

0 

0 

July 

5,119 

28 

0 

0 

Aug 

5,731 

28 

0 

0 

Sept 

5,085 

28 

0 

0 

Oct 

5,527 

28 

0 

0 

Nov 

5,413 

28 

290 

2 

Dec 

5,481 

28 

1,077 

4 

Total 

65,205 

28 

4,221 

5 

Building  Energy  Consumption  =  29,071  (Btu/Sq  Ft/Year)  Floor  Area  =  22,176  (Sq  Ft) 

Source  Energy  Consimption  =  29,660  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  28.4  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
$\jb  Total 
Miscellaneous 
Lights 

Sase  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 
t 


0.0  0.00 

0.5  1.76 
0.5  1.76 
0.0  0.00 
0.0  0.00 

27.9  98.24 
0.0  0.00 
0,0  0.00 
27.9  98.24 

28.4  100.00 
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***************«****************-**-********************«★********************* 
★★  ★* 

**  TRACE  600  ANALYSIS  ** 

**  ** 


**  by  ** 

*★  ** 
*****«*****««****«*♦*<********««********«******«*****«<*«*«**********«*******-*« 
*************-*************«********************«r***«********************«***« 


ESOS  STUDY  AT  USMR  -  BUILDING  1830 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

LOWER  CEILING  -  ALT  1-BSLN,  ALT2-ECO 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Sumer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0,20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min,/hr/cuft/F) 

Latent  Heat  Factor: 

4,214,8 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


5:46:36  2/  4/92 

1830  .TM 
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UNIT  HEATERS 


A***************-******-*** 


COOLING  COIL  PEAK 


******«*****«*«*************-**** 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Peaked  at  Tisroe  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OA06/UB/HR: 

0/  0/  0. 

0 

* 

* 

OADB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  ♦ 

Space 

Perent 

* 

Space  Peak  Coil  Peak 

Perent 

Sens.'»-Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

it 

(Btuh)  (Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

it 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-13,550  -13,550 

5.88 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-19,289  -19,289 

8,36 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-97,532  -97,532 

42.29 

Partition 

0 

0 

0.00  * 

0 

OoOO 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  • 

0 

0.00 

* 

-18,666  -18,666 

8.09 

Infiltration 

0 

0 

0.00  ♦ 

0 

0.00 

* 

-81,570  -81,570 

35.37 

Sub  Total-s> 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-230,607  -230,607 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

OcOO  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

o.mi 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

M 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

ow 

Terminal  Bypass 

0 

0 

0 

0.00  * 

A 

0.00 

* 

it 

0 

0.00 

Grand  Total ==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-230,607  -230,607 

100.00 

AREAS 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

<Mbh} 

(cfm) 

Deg  F 

Deg 

F 

Grains 

Deg  F  Deg 

F  Grains 

Floor  14,688 

Ma i n  C 1 g  0.0 

0.0 

0.0 

0 

0.0 

0 

.0 

0.0 

0.0  0. 

0  0.0 

Part  1,600 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

0 

0.0 

0.0  0. 

0  0.0 

ExFlr  558 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0 

.0 

0.0 

0.0  0. 

0  0.0 

Roof  7,344 

0  0 

Totals  0.0 

0.0 

Wall  6,553  369  6 

ncM 1 1 MU 

t  vn - 

-AIRFLOWS  (Ctm) 

-CNUiNCCKlNU 

CHECKS--  --TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SADB  0.0 

102.9 

Main  Htg  -393.3 

6,800 

42.5 

102.9 

Inf  il 

0 

1,958  Clg  Cfia/Ton 

0.00  Plenum  0.0 

65.0 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


Supply 
Mincfm 
Return 
Exhaust 
Rm  Exh 
Auxi  I 


Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No«  People 
Htg  X  OA 
Htg  Cfm/SqFt 


Return 
Ret/OA 
Runarnd 
Fn  MtrTD 
Fn  BldTD 


0  Htg  Btuh/SqFt  -26.78  Fn  Frict  0.0  0.2 
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System  2  Block  UH  -  UNIT  HEATERS 

**★**★********★**★★*★★*★★  COOLING  COIL  PEAK  *********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/0  * 

Ho/Hr:  13/  1 

Outside  Air  ==> 

OAOB/UB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Parent  * 

space  Peak 

Coil  Peak 

Perent 

Sens.*Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-6,908 

-6,908 

7.53 

Glass  Solar 

0 

0 

0 

0.00 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-12,242 

-12,242 

13.35 

Wall  Cond 

0 

0 

0 

0.00 

0 

0.00  * 

-36,496 

-36,496 

39.78 

Partition 

0 

0 

OoOO 

* 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-36,088 

-36,088 

39.34 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-91,734 

-91,734 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

« 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Hi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total =s> 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

♦ 

0 

0.00  * 

0 

0 

0.00 

Sup„  Fan  Heat 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

It 

0.00  * 

it 

0 

0,00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-91,734 

-91,734 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total  Glass 

(sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

7,488 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

600 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

3,744 

0 

0 

Totals 

0.0 

0.0 

Uall 

2,543 

235 

9 

--HEATING 

COIL  SELECTION 

1 . 

•AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

120.0 

Main  Htg 

-382.5 

1,821 

-99.4 

120.0 

Infi  1 

0 

874 

Clg  Cfm/Ton 

0.00 

Plenum 

0,0 

65.0 

Aux  Htg 

0,0 

0 

0.0 

0.0 

Supply 

0 

1,821 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

67,4 

Preheat 

0,0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

67.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

1,821 

No.  People 

0 

Runarnd 

0.0 

65,0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0,0 

Fn  MtrTD 

0,0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.24 

Fn  BldTD 

0.0 

0.1 

Total 

-382.5 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-51.08 

Fn  Frict 

0.0 

0.2 
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HEATING  AIRFLOW  HEAT  GAIM/LOSS  -  ALTERNATIVE  2 
LOJER  CEILINGS,  BLDG.  1830 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


Heating 


Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenun 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

ROOH  1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

2 

ROOM  2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

Zone 

2  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

Zone 

2  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3,400 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,800 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6,800 

3 

ROOM  3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

867 

Zone 

3  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

867 

Zone 

3  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

867 

4 

ROOM  4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

954 

Zone 

4  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

954 

Zone 

4  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

954 

System 

2  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,821 

System 

2  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,821 

BUILDING  U-VALUES  -  ALTERNATIVE 
LOl^R  CEILINGS,  BLOG.  18S0 


2 


BUILDING  UPVALUES 


Room  Upvalues 
(Btu/hr/sqft/F) 


Room 

Number 

Description 

Part. 

ExFlr 

Summr 

Sky  It 

Wintr 

Skylt 

Roof 

Sunnr 

Windo 

1 

ROOM 

1 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

Zone 

1 

Total/Ave. . 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

2 

ROOM 

2 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

Zone 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

System 

1 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.045 

1.140 

3 

ROOM 

3 

0.388 

0.000 

0.000 

0.000 

0.000 

1.140 

Zone 

3 

Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.000 

1.140 

4 

ROOM 

4 

0.000 

0.000 

0.000 

0.000 

0.045 

1.140 

Zone 

4 

Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.045 

1,140 

System 

2 

Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.045 

1.140 

Bui tding 

0.388 

0.750 

0.000 

0.000 

0.045 

1,140 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Walt 

Cei  1 . 

sqft) 

sqft/F) 

1.259 

0.358 

0.000 

37,3 

7.46 

1.259 

0.358 

0.000 

37.3 

7.46 

1.259 

0.358 

0.000 

78.3 

16.56 

1.259 

0.358 

0.000 

78.3 

16.56 

1.259 

0.358 

0.000 

57.8 

12.01 

1.259 

0.358 

0.000 

31.5 

6.30 

1.259 

0.358 

0.000 

31-5 

6.30 

1.259 

0.358 

0.000 

74.1 

15.71 

1.259 

0.358 

0.000 

74.1 

15.71 

1.259 

0.358 

0.000 

52.8 

11.01 

1.259 

0.358 

0.000 

56.1 

11.67 
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BUILDING  AREAS  -  ALTERNATIVE  2 
LOWER  CEILINGS,  BLDG.  1830 


BUILDING  AREAS 


Floor 

Nunber  of  Area/Dupl 
Room  Duplicate  Room 

Number  Description  Fir  Rm  (sqft) 

1  ROOM  1  1  1  7,344 

Zone  1  Total/Ave. 

2  ROOM  2  1  1  7,344 

Zone  2  Total/Ave. 

System  1  Total/Ave. 

3  ROOM  3  1  1  3,744 

Zone  3  Total/Ave. 

4  ROOM  4  1  1  3,744 

Zone  4  Total/Ave. 

System  2  Total/Ave. 

Building 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

7,344 

1,600 

402 

0 

7,344 

1,600 

402 

0 

7,344 

0 

156 

0 

7,344 

0 

156 

0 

14,688 

1,600 

558 

0 

3,744 

600 

0 

0 

3,744 

600 

0 

0 

3,744 

0 

0 

0 

3,744 

0 

0 

0 

7,488 

600 

0 

0 

22,176 

2,200 

558 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

0 

38 

1 

3,781 

0 

0 

38 

1 

3,781 

0 

7,344 

331 

12 

2,403 

0 

7,344 

331 

12 

2,403 

0 

7,344 

369 

6 

6,184 

0 

0 

15 

1 

1,467 

0 

0 

15 

1 

1,467 

0 

3,744 

220 

21 

840 

0 

3,744 

220 

21 

840 

0 

3,744 

235 

9 

2,308 

0 

11,088 

604 

7 

8,491 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cooling  Load - 

Load 

----  Cooling  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

<%) 

Hours 

Capacity 

<8tuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

0  - 

5 

0.0 

0 

0 

-38,792 

31 

746 

431.0 

0 

0 

5  • 

10 

0.0 

0 

0 

-77,584 

24 

587 

862.1 

0 

0 

10  - 

15 

0.0 

0 

0 

-116,375 

21 

509 

1,293.1 

0 

0 

15  - 

20 

0.0 

0 

0 

-155,167 

18 

430 

1,724.1 

0 

0 

20  - 

25 

0.0 

0 

0 

-193,959 

6 

150 

2,155.2 

0 

0 

25  - 

30 

0.0 

0 

0 

-232,751 

0 

0 

2,586.2 

0 

0 

30  - 

35 

0.0 

0 

0 

-271,543 

0 

0 

3,017.3 

0 

0 

35  - 

40 

0.0 

0 

0 

-310,334 

0 

0 

3,448.3 

0 

0 

40  - 

45 

0.0 

0 

0 

-349,126 

0 

0 

3,879.3 

0 

0 

45  « 

50 

0.0 

0 

0 

-387,918 

0 

0 

4,310.4 

0 

0 

50  « 

55 

0.0 

0 

0 

-426,710 

0 

0 

4,741.4 

0 

0 

55  - 

60 

0.0 

0 

0 

-465,502 

0 

0 

5,172.4 

0 

0 

60  - 

65 

0.0 

0 

0 

-504,293 

0 

0 

5,603.5 

0 

0 

65  - 

70 

0.0 

0 

0 

-543,085 

0 

0 

6,034.5 

0 

0 

70  - 

75 

0.0 

0 

0 

-581,877 

0 

0 

6,465.6 

0 

0 

75  - 

80 

0.0 

0 

0 

-620,669 

0 

0 

6,896.6 

0 

0 

80  - 

85 

0.0 

0 

0 

-659,461 

0 

0 

7,327.6 

0 

0 

85  - 

90 

0.0 

0 

0 

-698,253 

0 

0 

7,758.7 

0 

0 

90  - 

95 

0.0 

0 

0 

-737,044 

0 

0 

8,189.7 

0 

0 

95  - 

100 

0.0 

0 

0 

-775,836 

0 

0 

8,620.7 

100 

8,760 

Hours 

Off 

0.0 

0 

8,760 

0 

0 

6,338 

0.0 

0 

0 

Heating  Airflow  * - 

Cap.  Hours  Hours 
<Cfm)  (%) 

0.0  0  0 

0.0  0  0 

OoO  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  8,760 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

5,893 

29 

1,326 

5 

Feb 

5,318 

29 

981 

5 

March 

6,075 

29 

151 

3 

Apri  1 

5,085 

28 

0 

0 

May 

5,527 

28 

0 

0 

June 

5,493 

28 

0 

0 

July 

5,119 

28 

0 

0 

Aug 

5,731 

28  - 

— ^  '  0 

0 

Sept 

5,085 

28 

0 

0 

Oct 

5,527 

28 

0 

0 

Nov 

5,315 

29 

142 

2 

Dec 

5,648 

29 

931 

4 

Total 

65,817 

29 

3,532 

5 

Building  Energy  Consumption  «  26,055  (Btu/Sq  Ft/Year)  Floor  Area  =  22,176  (Sq  Ft) 

Source  Energy  Consumption  =  26,547  (Btu/Sq  Ft/Year) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  28.7  <kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

2  EQ2201  GAS^TRED  UNIT  HEATER 

$db  Total 
Sub  Total 
Sub  Total 
Hiscellaneots 
Liszts 

Base  Utilities 
Ml  sc  Equipment 
Sub  Total 

Grand  Total 

t 


0.0  0.00 


0.5  1„74 

0.3  1.04 

0.8  2.78 

0.0  0.00 

0.0  0.00 


27.9 

0.0 

0.0 

27.9 


97.22 

0.00 

0.00 

97.22 


28.7  100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #9  -  P1 00  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A) » 
(6.0%  of  1A) « 
(1A  +  1B  +  1C)« 

I 

(1D-1E). 


$57,602 

$3,168 

$3,456 

$64,227 

$0 

- > 


2  ENERGY  SAVINGS  {*)  /  COST  (-) 


a  IF  301  *>  3C  THEN  GO  TO  4 
b  IF  301  <  30  THEN  CALCULATE  SIR 
c  IF  301b  «>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  OOES  NOT  QUALIFY 


(2F5  +  301)/1F  = 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$18.37 

(10) 

($189) 

15.23 

($2,874) 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

199 

$439 

19.64 

$8,627 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

188 

250.6 

- - .> 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (♦/-)  (ELEC.  OEMANO  SAVINGS) 

a 

$0 

1  OISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  OISCOUNTEO  SAVINGS  (-f)  /  COST  (-) 

(3Ax3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  OISCOUNTEO  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

$1,899 

4  FIRST  YEAR  OOLUR  SAVI NGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  OISCOUNTEO  SAVINGS 

6  OISCOUNTEO  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  OOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)  = 
(5/IF): 

(IF/4). 


DACA63-91-C-0162 

1992 

A.  STOVER 


$64,227 


$5,753 


$0 


$251 

$5,753 

0.09 

256.34 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Whito  Sands  Missile  Rang*  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #9- P102- ENERGY  EFFICIENT  WINDOWS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTiONCOST 

■1 

$ZT,e22 

B.  SIOHCOST 

(5.5%  Of  1  A) - 

$1,519 

a  DESIGN  COST 

(6.0%  of  1A) « 

$1,657 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)« 

$30,799 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SA^BTU  (1) 

MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

0 

$6 

15.23 

$95 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

43 

$95 

19.64 

$1,860 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

43 

100.9 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)- 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOT/U.  NON-ENERGY  DISCOUNTED  SAVINGS (+)  / COST  (-) 

(3A2  +  3Bd4)a 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$645 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0  IF  3D1  b  =>  1  THEN  GO  TO  4 
d  IF  3D1b<1  THEN  PROJECTDOES  NOT  QUALIFY 

4  FIRSTYEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))a 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)  = 


OACAS3-S1-C-0153 

1992 

A.  STOVER 


$30,799 


$1,955 


$0 


$101 

$1,955 

0.06 

305.17 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #9  -  P124  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


{5.5%of1A)« 
(6.0%of1A)« 
(1A+1B  +  1C)- 

m 

(1D-1E)> 


$102,092 

$5,615 

$6,126 

$113,833 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

5 

$83 

16.23 

$1,268 

B.  DIST 

0 

$0 

17.28 

$0 

a  NAT  GAS  $2.21 

332 

$734 

19.64 

$14,412 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

336 

817.1 

— - > 

3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  OEMANO  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  OISCOUNTEO  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

0.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$5,175 

a  IF  301  .>  3C  THEN  GO  TO  4 

b  IF  301  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  301  b  ->  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  OOES  NOT  QUALIFY 


4  FIRST  YEAR  COLLAR  SAVI NQS  (+)  /  COSTS  (-) 

5  TOTAL  NET  OISCOUNTEO  SAVINGS 

6  OISCOUNTEO  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  OOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3')-3A4'(3B1d/25))- 
(2F5  +  3C)- 
(5/1  F)  = 

(IF/4). 


DACA  63-91-0-4162 
1992 

A.  STOVER 


$113,833 


$15,681 


$0 


$817 

$15,681 

0.14 

139.31 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION;  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #9  -  PI  28  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06A)4/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)* 
(6.0%  of  « 
(1A+1B  +  1C)i 

(1D-1E)i 


$72,187 

$3,970 

$4,331 

$80,488 

$0 

- 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


a  IF  301  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF3D1bs>lTHENG0T0  4 
d  IF3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  30l)/lFs 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$18.37 

6 

$115 

15.23 

$1,757 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

130 

$287 

19.64 

$5,633 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

136 

402.2 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  *  3Bd4) « 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)« 

$2,439 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  * 
(2F5  +  3C)s 
(5/1  F)» 

(IF/4)* 


OACA  @3-91-0-0152 
1992 

A.  STOVER 


$80,488 


$7,390 


$402 

$7,300 

0.09 

200.13 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


* 

LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #9  -  P129  -  ENERGY  EFFICIENT  WINDOWS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

1  INVESTMENT 

A.  CONSTRUCTION  COST  -  $37,866 

B.  SIOHCOST  (5.5%  of  1  A) «  $2,083 

C.  DESIGN  COST  (6.0%  of  1  A) «  $2,272 

D.  ENERGYCREDIT  (1A+1B  +  1C)-  $42,220 

E.  SALVAGE  VALUE  «  $0 

F.  TOTAL  INVESTMENT  (1D-1E)«  - 


2  ENERGY  SAVINGS  (+)  / COST  (-) 


FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$18.37 

5 

$89 

15.23 

$1,350 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

69 

$152 

19.64 

$2,982 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

73 

240.5 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

■ 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3Ax3A1)» 

8. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a.  $0 

0.00 

b.  $0 

0.00 

C.  $0 

0.00 

d  TOTAL  $0 

C, 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1.  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

c  IF3D1b=>1  THENGOT0  4 

' 

d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,430 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))* 
(2F5  +  3C) » 
(5/IF)  a 

(1F/4)  = 


OACA63-81-C-0152 

1992 

A.  STOVER 


$42,220 


$4,332 


$0 


$240 

$4,332 

0.10 

175.57 


D3-5 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #9  -  P143  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06A>4/92 


ECONOMIC  LIFE:  25 


PfWJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1Fi 


A.  CONSTRUCTION  COST 

m 

$37,866 

B.  SIOHCOST 

(6.5%  Of  1  A) - 

$2,083 

C.  DESIGN  COST 

(6.0%  of  1A)  - 

$2,272 

D.  ENERGY  CREDIT  (1A  4 16  4  1C)- 

$42,220 

E  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(ID-IE). 

- 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$A/IBTU  (1) 

MBTUrrR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

5 

$89 

15.23 

$1,350 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

69 

$152 

19.64 

$2,982 

D.  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

73 

240.5 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (4/-)  (ELEC.  DEMAND  SAVINGS) 

at 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

B.  NON-RECURRING  (47-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (4)  /  COST  (-) 

(3A2  +  3Bd4)  a 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$1,430 

4  FIRST  YEAR  DOLLAR  SAVI NGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTE)  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  4(361  d/2S))> 
(2F5  +  3C). 
(5/1  F)  = 

(1F/4)  = 


DACA63-91-C-01S2 

1992 

A.  STOVER 


$42,220 


$4,332 


$0 


$240 

$4,332 

0.10 

175.57 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #9  -  P501 A  -  ENERGY  EFFICIENT  WINDOWS  -  CLEAR  GUSS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/1 1/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  1 
(6.0%  of  1  A)  s 
(1A  +  1B  +  1C)i 

I 

(1D-1E)  = 


$39,008 

$2,145 

$2,340 

$43,494 

$0 

- > 


2  ENERGY  SAVINGS  (-f)/ COST  (-) 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

33 

$213 

15.23 

$3,245 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

33 

213.1 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 

SAVINGS  (1) 

a.  $0 

b.  $0 

c.  $0 

d  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  »  3C  THEN  GO  TO  4 
b  IF  301  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  =>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(From  Table  A-2)  * 
(3Ax3A1)» 

YEAR  OF 
OCCURRENCE  (2) 


14.68 

DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2  3Bd4)  = 
(2F5x0.33)  = 
(2F6  +  3D1)/1F* 


$1,404 

$20,611 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,071 


0.10 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25)): 

(2F5  +  3C)  2 
(5/IF)  2 

(IF/4)  2 


DACA  63-91 -C-01S2 
1992 

A.  STOVER 


$43,494 


$3,245 


$20,611 


$1,617 

$23,856 

0.55 

26.90 


D3-7 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Whits  Sands  Missils  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #9  -  P501 A  -  ENERGY  EFFICIENT  WINDOWS  -  GREY  GLASS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

m 

$42,361 

B.  SIOHCOST 

(5,5%  of  1A)  » 

$2,330 

C.  DESIGN  COST 

(6.0%  oflA)- 

$2,542 

D.  ENERGY  CREDIT  (1A+1B  +  1C)» 

$47,233 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1^- 

- > 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.4$ 

33 

$213 

15.23 

$3,245 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

33 

213.1 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$1,736 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)> 

$25,477 

B.  NON-RECURRING  (W-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  *  3Bd4) » 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)« 

$1,071 

a  IF  301  ■>  3C  THEN  GO  TO  4 

b  IF  3D1<3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

0.09 

c  IF  3D1b  ->  1  THEN  GO  TO  4 
d  IF  a31b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25)) - 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C):> 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  > 


DACA  63-91-C-01i2 
1992 

A.  STOVER 


$47,233 


$3,245 


$25,477 


$1,949 

$28,722 

0.61 

24.24 


D3-8 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO: 

DACA63-91-C-0162 

PROJECT  TITLE:  ECO  #9  -  P501 B  -  ENERGY  EFFICIENT  WINDOWS  -  CLEAR  GLASS 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/1 1/92 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$27,507 

B.  SIOHCOST 

(5.5%  of  1  A)* 

$1,513 

C.  DESIGN  COST 

(6.0%  of1A)« 

$1,650 

D.  ENERGY  CREDIT  (1A+1B  +  1C)» 

$30,670 

E  SALVAGE  VALUE 

m 

$0 

R  TOTAL  INVESTMENT 

(iD-iq. 

- > 

$30,670 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

2 

$11 

15.23 

$163 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

67 

$149 

19.64 

$2,925 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

69 

159.6 

- > 

$3,088 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$39 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$573 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

(3A2  ^  3Bd4) » 

$573 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

a  IF  3D1  *>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

c  IF3D1b=>1  THENGOT0  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5x0.33)  = 

(2F5  +  3D1)/1F* 

$1,019 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/25))  = 

$199 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$3,661 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/1  F)  = 

0.12 

7  SIMPLE  PAYBACK  (SPB) 

(1F/4)  = 

154.41 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  White  Sands  Mi 8Sit@  Range  REGION:  4 

PROJECT  TITLE:  ECO  #9  -  P502  -  ENERGY  EFFICIENT  WINDOWS  -  CLEAR  GLASS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


DACA  ^91-0-0162 
1992 

A.  STOVER 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

■ 

$26,747 

B.  SIOHCOST 

(5.5%  of  1  A)  - 

$1,471 

C.  DESIGN  COST 

(6.0%  of  1  A)  » 

$1,605 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$29,823 

E  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- 

$29,823 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.4S 

30 

$196 

15.23 

$2,988 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

30 

196.2 

- > 

$2,988 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVING^ 

- 

$1,209 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$17,748 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  * 

$17,748 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

^86 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.13 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  301  b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))  = 

$1,405 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$20,736 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)» 

0.70 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(IF/4)* 

21.22 

D3-10 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #9  -  P502  -  ENERGY  EFFICIENT  WINDOWS  -  GREY  GLASS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/1 1/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

- 

$29,046 

B. 

SlOH  COST 

(5.5%  of  1A)  - 

$1,598 

C. 

DESIGN  COST 

(6.0%  of  1A) « 

$1,743 

D. 

ENERGY  CREDIT  (1 A  +  IB  +  1C)  - 

$32,386 

E 

SALVAGE  VALUE 

at 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)« 

- > 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

29 

$187 

15.23 

$2,850 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

29 

187.1 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (-!'/-)  {ELEC.  DEMAND  SAVINGS) 

■ 

$1,658 

1  DISCOUNT  FACTOR 

(Fronfi  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3Ax3A1)» 

$24,332 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

$940 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F6  +  3D1)/1F  = 

0.12 

c  IF3D1b=>1  THENGOT0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3 +  3A  + (3B1d/25)) « 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  - 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (S/1  F)  - 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)- 


DACA63-81-C-«152 

1992 

A.  STOVER 


$32,386 


$2,850 


$24,332 


$1,845 

$27,182 

0.84 

17.56 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Rang*  REGION:  4  PROJECT  NO; 

PROJECT  TITLE:  ECO  #9  -  P503  -  ENERGY  EFFICIENT  WINDOWS  FISCAL  YEAR; 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE;  06/04/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


INVESTMENT 

A„  CONSTRUCTION  COST 

$40,750 

B.  SIOHCOST 

(5.5%  of  1A)  - 

$2,241 

C.  DESIGN  COST 

(6.0%  of  1  A) » 

$2,445 

D.  ENERGY  CREDIT 

(1A  +  1B  +  1C)- 

$45,436 

Ec  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- > 

2  ENERGY  SAVINGS  (+)/ COST  (-) 
FUEL TYPE  FUEL COST 

$/MBTU(1) 

A.  ELEC  $18.37 

B.  DIST 

C.  NAT  GAS  $2.21 

D.  PAPER 

E.  COAL 

F.  TOTAL 


3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 


A. 

ANNUAL  RECURRING  (47-)  (ELEC.  DEMAND  SAVINGS) 

» 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (♦)  /  COST  (-) 

(3Ax3A1)« 

$0 

B. 

NON-RECURRING  (♦/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  $0 

0.00 

$0 

b.  $0 

0.00 

$0 

c.  $0 

0.00 

$0 

d  TOTAL  $0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3A2  +  3Bd4):« 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$841 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1Fa 

e  IF  301b  =>  1  THEN  GO  TO  4 
d  IF  3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

1 

$13 

15.23 

$194 

0 

$0 

17.28 

$0 

54 

$120 

19.64 

$2,356 

0 

$0 

$0 

$0 

16.22 

$0 

55 

132.7 

- - — - > 

4  FIRST  YEAR  dollar  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  » 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5-i-3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1  F)» 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)  = 


0ACA*9-ai-C-01S2 

1992 

A.  STOVER 


$46,4% 


$2,550 


$0 


$133 

$2,550 

0.06 

342.47 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION; 

PROJECT  TITLE:  ECO  #9  -  P504  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
C  IF3D1b  =>  1  THEN  GO  TO  4 
d  IF  3pib  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1F  = 


A.  CONSTRUCTION  COST 

- 

$32,969 

B.  SIOHCOST 

(5.5%  0f1A)« 

$1,813 

C.  DESIGN  COST 

(6.0%  of  1A) » 

$1,978 

D.  ENERGY  CREDIT  (lA+IB+IC)- 

$36,761 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

- > 

ENERGY  SAVINGS  (+)  /  COST  {-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

msTi)  (1) 

MBTUA^R  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

1 

$18 

15.23 

$277 

B,  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

45 

$100 

19.64 

$1,969 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

46 

118.4 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)  = 

$0 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)» 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5xO,33)» 

$741 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINQS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))! 

(2FS  +  3C)« 
(S/1F)> 

(1F/4)« 


0ACA63-91-C-<)1S2 

1992 

A.  STOVER 


$36,761 


$2,246 


$0 


$118 

$2,246 

0.06 

310.40 
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CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 
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Source:  Means  Electrical,  Mechanical,  &  Construction  Cost  Data,  1892;  Material  prices  include  25%  overhead  &  profit;  labor  source:  U.S.  Dept  of  Labor,  General  Wage  Dodslon  No.  NM91-1  &  Include  Ovhd  &  Profit 


CM 

s 

o 

o 

cc 

LU 

> 

z 

LU 

O 

o 

o 

O 

% 

Q 

WORKUXMTION 

WHITE  SANDS  MISSILE  RANGE.  NEW  MEXICO 

Line 

Total 

(10) 

$37,884.74 

$2,864.93 

O) 

s 

1 

55 

1 

$2,317.92 

$32,969.23 

Other 

Direct 

Costs 

(9) 

LABOR  COSTS 

Total 

(8) 

5,112 

2,431 

4,136 

1,967 

Average 

Rate 

(7) 

35.55 

28.00 

U) 

to 

$ 

28.00 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

ADDRESS 

2750  SOUTH  WADSWORTH  BLVI 

CONTRACT  FOR  (Mtork  to  b*  pariamwd) 

ENERGY  EFFICIENT  WINDOWS  -  DOUBLE  PANE  CLEAR  GLASS 

PRCXIECT  NUMBER 

Manhours 

Mandays 

(6) 

CO 

s 

d 

0.032 

0.053 

0.032 

t 

Total 

(5) 

32,773 

<0 

T- 

U) 

$ 

Unit 

(4) 

12.08 

CO 

d 

12.08 

0.16 

CX>NTRACTOR 

EMC  ENGINEERS  INC. 

I 

i 

Quantity 

(3) 

2713 

2713 

2195 

2195 

Unit 

of 

Measure 

(2) 

u. 

CO 

u. 

CO 

u. 

CO 

Item 

(1) 

BUILDING  503 

LU 

1 

s 

LU 

OC 

1 

z 

DEMOLITION 

TOTAL 

BUILDING  504 

WINDOW  REPLACEMENT 

DEMOLITION 

TOTAL 

Line 

No. 

a> 

1 

1 

1 

o 
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ESOS  STUDY  AT  WSMR  -  BUILDING  100 
WHITE  SANDS  MISSILE  RANGE  NM 


us  ARMY  / 

EMC  ENGINEERS,  INC.  ^ 

f 

EFFICIENT  WINDOWS:  ALT  1-BSLN 

,  ALT2-ECO 

Weather  File  Code: 

ELPASO.W 

Location: 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98  (F) 

Summer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

16:40:  2  1/22/92 

Dataset  Name: 

100  .TM 

S  p<s.c  ^  K  Q  I  ‘i  kt  rr-,Mj  vl  ;  "7^  °  T 
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System 


Block 


RAD 


RADIATION 


A************************ 


COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ★★*♦**★*****  HEATING  COIL  PEAK 


Peaked  at  Time  »> 

Mo/Hr;  1 

V  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR; 

0/  0/  0.0 

★ 

* 

OAOB: 

0 

★ 

OAOB :  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

SenSn+Lat. 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-96,977 

-96,977 

8.96 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-217,902 

-217,902 

20.12 

Wall  Cond 

0 

0 

0 

0=00 

* 

0 

0.00 

* 

-406,977 

-406,977 

37.59 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

-4,042 

-4,042 

0.37 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-356,920 

-356,920 

32.96 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-1,082,818 

-1,082,818 

100.00 

Internal  Loads 

* 

■k 

Lights 

0 

0 

0 

0.00 

* 

0 

0,00 

♦ 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UHOR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

oil 

Exhaust  Heat 

0 

0 

0 

0.00 

0.00 

* 

0 

oV 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

a 

0.00 

* 

0 

0.00 

Grand  Total ==> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

-1,082,818 

-1,082,818 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

i  - - - - 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS-------- 

Glass  (sf) 

•  <%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  30, 

722 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0  0.0 

0,0 

Part  22, 

258 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0  0.0 

0.0 

Roof  15, 

572 

0  0 

Totals  0.0  0-0 

Wall  22, 

789  3,330  15 

-AiKrcuw:) 

-  --tNUlNttKINU 

CHECKS- - 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00  SADB  0.0 

76.1 

Main  Htg  -1,273.0 

0  0.0 

0.0 

Infil 

0 

7,168  Clg 

Cfm/Ton 

0.00  Plenum  0.0 

76.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg 

Sqft/Ton 

0.00  Return  0.0 

76.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

76.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  Ho. 

People 

0  Runarnd  0.0 

76.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00  Fn  BldTD  0.0 

0.0 

Total  -1,273.0 

Auxi  1 

0 

0  Htg 

Btuh/SqFt 

-41.44  Fn  Frict  0.0 

0.0 
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System  2  Peak  S2  -  SINGLE  ZONE 
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*************************  COOLING  COIL  PEAK  ********★*★*******★***★****★*★*★  CLG  SPACE  PEAK  *★★**★★★***★  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

==> 

Mo/Hr:  8/16 

<* 

Mo/Hr: 

8/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/WB/HR:  96/  63/  49.0 

* 

* 

OAOB: 

96 

* 

OADB; 

0 

Space 

Ret.  Air 

Ret-  Air 

Net 

Parent 

* 

Space 

Perent 

* 

Space  Peak 

Coil 

Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

14,496 

0 

14,496 

26.59 

* 

14,496 

29.25 

* 

0 

0 

0.00 

Glass  Cond 

5,990 

0 

5,990 

10.99 

* 

5,990 

12.09 

* 

0 

0 

0.00 

Wall  Cond 

19,625 

0 

19,625 

36.00 

* 

19,625 

39.61 

* 

0 

0 

0.00 

Partition 

-1,945 

-1,945 

-3.57 

* 

-1,945 

-3.93 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

38,166 

0 

38,166 

70.02 

* 

38,166 

77.02 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

28,409 

0 

28,409 

52.12 

* 

28,409 

57.33 

* 

0 

0 

0.00 

People 

4,200 

4,200 

7.71 

* 

2,300 

4.64 

★ 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ~> 

32,609 

0 

0 

32,609 

59.83 

* 

30,709 

61.97 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

656 

1.20 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

2,400 

4.40 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

-19,324 

-19,324 

•35.45 

* 

-19,324 

-39.00 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Totat==> 

51,451 

0 

0 

54,506 

100.00 

* 

49,551 

100.00 

* 

0 

0 

0.00 

. COOLING  COIL  SELECTION . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . 

Glass  Csf)  (%) 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,784 

Main  Clg 

5.0 

60o0 

58.2 

2,250 

78.4 

59.3 

57.2 

53.9 

48.9 

51.9 

Part 

838 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals 

5.0 

60.0 

Wall 

2,884 

302  10 

HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-0.0 

0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

2,250 

0.6 

Reheat 

0.0 

'  0 

0.0 

Humidif 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

Total 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cool ing 

Heating 

Deg  F 

Vent 

56 

0 

0.0 

Inf  i  1 

0 

0 

0.0 

Supply 

2,250 

0 

53.9 

Mincfm 

0 

0 

0.0 

Return 

2,250 

0 

0.0 

Exhaust 

56 

0 

0.0 

Rm  Exh 

0 

0 

Auxi  1 

0 

0 

ENGINEERING  CHECKS-  -TEMPERATURES  (F) 


Clg 

X  OA 

2.5 

Type 

Clg 

Htg 

Clg 

Cfm/Sqft 

0.59 

SADB 

55.0 

0.0 

Clg 

Cfm/Ton 

450.00 

Plenum 

78.0 

0.0 

Clg 

Sqft/Ton 

756.70 

Return 

78.0 

0.0 

Clg 

Btuh/Sqft 

15.86 

Ret/OA 

78.4 

0.0 

No. 

People 

10 

Runarnd 

78.0 

0.0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.4 

0.0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0,3 

0,0 

Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.8 

0.0 
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System 


Peak 


PTAC 


PACKAGED  TERMINAL  AIR  COND. 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  *★★*★**★****  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Mo/Hr: 

7/16 

* 

Mo/Hr:  7/16 

★ 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OAOB/WB/HR:  ' 

97/  64/  49.0 

* 

* 

OADB:  97 

it 

OADB: 

0 

Space 

Ret.  Air 

Ret-  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coi  1 

Peak 

Percnt 

Sens.-t-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0 

0.00 

Roof  Cond 

8,911 

0 

8,911 

8.05 

* 

8,911 

9.20 

* 

0 

0 

0.00 

Glass  Solar 

5,670 

0 

5,670 

5.12 

* 

5,670 

5.85 

* 

0 

0 

0.00 

Glass  Cond 

4,432 

0 

4,432 

4.00 

* 

4,432 

4.57 

* 

0 

0 

0.00 

Wall  Cond 

28,945 

0 

28,945 

26.15 

* 

28,945 

29.87 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

OcOO 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

47,958 

0 

47,958 

43.33 

* 

47,958 

49.49 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

19,694 

0 

19,694 

17.79 

♦ 

19,694 

20.32 

* 

0 

0 

0.00 

People 

5,040 

5,040 

4.55 

* 

2,760 

2.85 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

24,734 

0 

0 

24,734 

22.35 

* 

22,454 

23.17 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

9,930 

8,97 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

1,564 

1.41 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

★ 

0 

0.00 

Duct  Heat  Pki^ 

0 

0 

0.00 

* 

0,00 

★ 

0 

OJIQ 

0V/UW)R  Si  ling 

26,487 

26,487 

23.93 

* 

26,487 

27.33 

♦ 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

0 

m 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total ==> 

99,180 

0  0  110,674 

100.00 

* 

96,900 

100.00 

* 

0 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total 

-AKtAb . . 

Glass  (sf^ 

1  <%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

F 1  oor 

2,623 

Main  Clg  11.0 

132.0 

130.9 

4,400 

80.8  59.0  52, 

.0 

54.8  47.1 

43.5 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

1,958 

0  0 

Totals  11.0 

132.0 

rnn  eci  cm  mi _ 

Wall 

2, 

736 

203  7 

. . tNUlNttKlNU 

CHECKS-- 

- 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

%  OA 

13.9 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

612 

0  Clg 

Cfm/Sqft 

1.68 

SADB 

55.0 

0.0 

Main  Htg  -0.0 

0 

0.0 

0.0 

Infil 

0 

0  Clg 

Cfm/Ton 

400.00 

Ptenuin 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

4,400 

0  Clg 

Sqft/Ton 

238.45 

Return 

78.0 

0.0 

Preheat  -0.0 

4,400 

3.3 

54.6 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

50.33 

Ret/OA 

80.7 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

4,400 

0  No. 

People 

12 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

612 

0  Htg 

%  OA 

0,0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Auxi  1 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 
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BASELINE  -  BUILDING  100 


BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

1 

BLDG  100  1ST  FLR 

0.388 

0.000 

0.000 

0.000 

2 

BLOG  100  2ND  FLR 

0.388 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

3 

BSMT  &  1ST  FL  SZ 

0.301 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave, 

0.301 

0.000 

0.000 

0.000 

4 

1  &  2  FLR  -  PTAC 

0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave, 

0.000 

0.000 

0.000 

0-000 

System 

1  Total/Ave. 

0.385 

0.000 

0.000 

0.000 

3 

BSMT  &  1ST  FL  SZ 

0-301 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0,301 

0.000 

0.000 

0.000 

System 

2  Total/Ave. 

0.301 

0.000 

0.000 

0.000 

4 

1  &  2  FLR  -  PTAC 

0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

System 

3  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

Building 

0.382 

0.000 

0.000 

0.000 

Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

1.140 

1.259 

0.402 

0.000 

55.3 

11.06 

0.120 

1.140 

1.259 

0.402 

0.000 

111.1 

23.12 

0.120 

1.140 

1.259 

0.402 

0.000 

86.5 

17.81 

0.000 

1.140 

1.259 

0.402 

0.000 

55.7 

11.15 

0.000 

1.140 

1.259 

0.402 

0.000 

55.7 

11.15 

0.120 

1.140 

1.259 

0.402 

0.000 

106.4 

21.95 

0.120 

1.140 

1.259 

0.402 

0.000 

106.4 

21.95 

0.120 

1.140 

1.259 

0.402 

0.000 

84.4 

17.34 

0.000 

1.140 

1.259 

0.402 

0.000 

55.7 

11.15 

0.000 

1.140 

1.259 

0.402 

0.000 

55.7 

11.15 

0.000 

1.140 

1.259 

0.402 

0.000 

55.7 

11.15 

0.120 

1.140 

1.259 

0.402 

0.000 

106.4 

21.95 

0.120 

1.140 

1.259 

0.402 

0.000 

106.4 

21.95 

0.120 

1.140 

1.259 

0.402 

0.000 

106.4 

21.95 

0.120 

1.140 

1.259 

0.402 

0.000 

83.1 

17.04 
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BUILDING  AREAS  -  ALTERNATIVE 
BASELINE  -  BUILDING  100 


1 


BUILDING 


AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

BLDG  100  1ST  FLR 

1 

1 

10,702 

2 

BLDG  100  2ND  FLR 

1 

1 

13,614 

Zone 

1  Total /A ve. 

3 

BSMT  &  1ST  FL  SZ 

1 

1 

3,784 

Zone 

2  Total/Avec 

4 

1  &  2  FLR  -  PTAC 

1 

1 

2,623 

Zone 

3  Total/Ave, 

System 

1  Total/Ave. 

3 

BSMT  &  1ST  FL  SZ 

1 

1 

3,784 

Zone 

2  Total/Ave. 

System 

2  Total/Ave. 

4 

1  &  2  FLR  -  PTAC 

1 

1 

2,623 

Zone 

3  Total/Ave. 

System, 

3  Total/Ave, 

Bui Iding 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

10,702 

10,710 

0 

0 

13,614 

10,710 

0 

0 

^24,316 

21,420 

0 

0 

3,784 

838 

0 

0 

3,784 

838 

0 

0 

2,623 

0 

0 

0 

2,623 

0 

0 

0 

^30,722'j> 

22,258 

0 

0 

^3,784 

838 

0 

0 

3,784 

838 

0 

0 

3,784 

838 

0 

0 

2,623 

0 

0 

0 

2,623 

0 

0 

0 

2,623 

0 

0 

0 

37,128 

23,096 

0 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(%) 

(sqft) 

(sqft) 

a) 

(sqft) 

0 

0 

1,275 

19 

5,572 

0 

13,614 

1,550 

15 

8,772 

0 

13,614 

2,825 

16 

-  14,343 

0 

0 

302 

10 

2,582 

0 

0 

302 

10 

2,582 

0 

1,958 

203 

7 

2,534 

0 

1,958 

203 

7 

2,534 

0 

15,572 

3,330 

15 

19,459 

0 

0 

302 

10 

2,582 

0 

0 

302 

10 

2,582 

0 

0 

302 

10 

2,582 

0 

1,958 

203 

7 

2,534 

0 

1,958 

203 

7 

2,534 

0 

1,958 

203 

7 

2,534 

0 

17,530 

3,835 

13 

24,574 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM 


LOAD 


PROF 


L  E 


System  Totals 


Percent 

----  Cooling  Load  ---- 

- Heating 

Load 

----  Cooling  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

<%) 

(Cfm) 

(%) 

0  -  5 

0.8 

11 

378 

-63,650 

12 

A59 

332.5 

0 

0 

5  -  10 

1.6 

11 

36A 

-127,300 

9 

326 

665.0 

0 

0 

10  -  15 

2.A 

9 

291 

-190,950 

9 

33A 

997.5 

0 

0 

15  -  20 

3.2 

8 

287 

-25A,600 

12 

A39 

1,330.0 

0 

0 

20  -  25 

A.O 

7 

2A7 

-318,250 

13 

A69 

1,662.5 

0 

0 

25  -  30 

A. 8 

8 

282 

-381,900 

11 

A20 

1,995.0 

0 

0 

30  -  35 

5.6 

7 

2A2 

-AA5,550 

1A 

518 

2,327.5 

1 

A9 

35  -  AO 

6.A 

8 

287 

-509,200 

8 

30A 

2,660.0 

0 

0 

AO  -  A5 

7.2 

8 

262 

-572,850 

6 

2A0 

2,992.5 

0 

0 

A5  -  50 

8.0 

9 

291 

-636,500 

6 

208 

3,325.0 

0 

0 

50  -  55 

8.8 

A 

150 

-700,150 

0 

10 

3,657.5 

0 

0 

55  -  60 

9.6 

3 

108 

-763,800 

0 

0 

3,990.0 

0 

0 

60  -  65 

10. A 

A 

151 

-827, A50 

0 

0 

A,322.5 

0 

0 

65  -  70 

11.2 

2 

63 

-891,100 

0 

0 

A, 655.0 

12 

A36 

70  -  75 

12.0 

0 

0 

-95A,750 

0 

0 

A, 987. 5 

0 

0 

75  -  80 

12.8 

0 

0 

-1,018,A00 

0 

0 

5,320.0 

0 

0 

80  -  85 

13.6 

0 

0 

-1,082,050 

0 

0 

5,652.5 

0 

0 

85  “  90 

1A.A 

0 

0 

-1,1A5,700 

0 

0 

5,985.0 

0 

0 

.  95 

15.2 

0 

0 

-1,209,350 

0 

0 

6,317.5 

0 

0 

95  »  100 

16.0 

0 

0 

-1,273,000 

0 

0 

6,650.0 

86 

3,079 

Hours  Off 

0.0 

0 

5,357 

0 

0 

5,033 

0.0 

0 

5,196 

Heating  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  (%) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

19,290 

87 

4,680 

13 

Feb 

17,U3 

87 

3,811 

13 

March 

20,477 

87 

2,163 

8 

April 

17,744 

112 

291 

5 

May 

29,045 

143 

0 

0 

June 

37,700 

146 

0 

0 

July 

39,990 

146 

0 

0 

Aug 

39,532 

146 

0 

0 

Sept 

28,311 

141 

0 

0 

Oct 

20,985 

138 

85 

3 

Nov 

17,973 

87 

2,087 

9 

Dec 

18,694 

87 

3,722 

11 

Total 

307,184 

146 

16,839 

13 

Building  Energy  Consumption  =  88,938  <Btu/Sq  Ft/Year)  Floor  Area  =  30,722  (Sq  Ft) 

Source  Energy  Cor^umption  =  90,633  (Btu/Sq  Ft/Year) 
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★★*★***★**★***★★*★★★★★★★★★★**★★********♦*♦***♦*★♦★**♦******★♦♦★★★♦★★★★★*★★*★* 
**  ** 

**  TRACE  600  ANALYSIS  ** 

**  *it 


**  by  ** 

**  ** 
★*******«*************-*************-**********«**************««-****««**«*i**-*** 

********************«***«*«******«******«****************«*4r******««******«** 


ESOS  STUDY  AT  USMR  •  BUILDING  100 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-EC0  ECO  ^  9 

ELPASO.W 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Oate  Program  was  Run: 
Dataset  Name: 


13:23:13  1/27/92 

100  .TM 
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<r**********^*************  COOLING  COIL  PEAK 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Peaked  at  Time  = 

s> 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/WB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0 

* 

* 

OAOB: 

24 

Space 

Ret«  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Bttii) 

(Btuh) 

(Btuh) 

(Btuh) 

<%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylit©  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

« 

0 

0.00 

* 

-96,977 

-96 

,977 

11.15 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-55,125 

-55 

,125 

6.34 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-406,977 

-406,977- 

46.78 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

-4,042 

-4 

,042 

0.46 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltratiof^-- 

0 

0 

0.00 

* 

0 

0.00 

* 

-306,951 

-306,951 

35.28 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-870,073 

-870 

,073 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total *=> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pk^D 

0 

0 

0.00 

* 

0.00 

* 

0 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

W 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

ora 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-870,073 

-870 

,073 

100.00 

tun 

-AREAS-" 

Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/UB/KR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg 

F  Grains 

Floor  30, 

722 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Part 

22,258 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

15,572 

0  0 

Totals 

0.0 

0.0 

Wall 

22,789 

3,330  15 

ncM 1 1 nu 

UUIk  lUP 

1 - 

'AiKrLUWS  (Ctm) 

--ENGINEERING 

CHECKS-- 

-  -  1  tflKCKAIUKtb 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

76.1 

Main  Htg 

-1,273.0 

0 

0.0 

0.0 

Infil 

0 

6,165 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

76.0 

Aux  Htg 

0-0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

76.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

76.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

76.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-1,273.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-41.44 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  SZ  -  SINGLE  ZONE 

*★★***★************★★★***  COOLING  COIL  PEAK  ***♦♦***★******♦*♦***********♦★♦  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

s=> 

Mo/Hr:  8/16 

* 

Mo/Hr: 

8/16 

* 

Mo/Hr:  0/  0 

Outside  Air  ==> 

OADB/UB/HR:  96/ 

63/  49.0 

* 

* 

OADB: 

96 

♦ 

it 

OA08:  0 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00  ' 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

15,100 

0 

15,100 

27.79 

• 

15,100 

30.47 

* 

0 

0 

0.00 

Glass  Cond 

1,629 

0 

1,629 

3.00 

• 

1,629 

3.29 

* 

0 

0 

0.00 

Wall  Cond 

19,625 

0 

19,625 

36.12 

* 

19,625 

39.61 

it 

0 

0- 

0.00 

Partition 

-1,945 

-1,945 

-3.58 

* 

-1,945 

-3.93 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Totat==> 

34,408 

0 

34,408 

63-33 

* 

34,408 

69.44 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

28,409 

0 

28,409 

52.29 

* 

28,409 

57.33 

* 

0 

0 

0.00 

People 

4,200 

4,200 

7.73 

* 

2,300 

4.64 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

32,609 

0 

0 

32,609 

60.02 

* 

30,709 

61.97 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

483 

0.89 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup«  Fan  Heat 

2,400 

4.42 

* 

0.00 

* 

0 

0.00 

Rete  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

*  - 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

-15,566 

-15,5^ 

-28.65 

* 

-15,566 

-31.42 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

it 

0.00 

* 

0 

0.00 

Grand  Total==> 

51,451 

0 

0 

54,334 

100.00 

* 

49,551 

100.00 

* 

0 

0 

0.00 

COOLING  COIL  SELECTION . - . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/UB/HR 

Gross 

Total  Glass 

(sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,784 

Main  Clg 

5.0 

60.0 

58.1 

2,250 

78.3 

59.3 

57.5 

53.9 

48.9 

52.0 

Part 

838 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals 

5.0 

60.0 

Wall 

2,884 

302  10 

HEATING  COIL  SELECTION . AIRFLOWS  (cfm)-- . ENGINEERING  CHECKS--  --TEMPERATURES  (F)--- 


Capac i ty 

Coil  Airfl 

Ent 

Lvg 

Type 

Cool ing 

Heating 

Clg  X  OA 

1.8 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

41 

0 

Clg  Cfm/Sqft 

0.59 

SADB 

55.0 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Infi  1 

0 

0 

Clg  Cfm/Ton 

450.00 

Plenum 

78.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

2,250 

0 

Clg  Sqft/Ton 

756.70 

Return 

78.0 

0.0 

Preheat 

-0.0 

2,250 

0.4 

53.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

15.86 

Ret/OA 

78.3 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

2,250 

0 

No.  People 

10 

Runarnd 

78.0 

0.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

41 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.3 

0.0 

Total 

0.0 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.8 

0.0 
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System 


Peak 


PTAC 


-  PACrCAGED  TERMINAL  AIR  COND. 


*************************  COOLING  COIL  PEAK  *♦****♦★****★****★*★★*★★★★★*****  CLG  SPACE  PEAK  *★*★★**♦****  HEATING  COIL  PEAK 


Peaked  at  Time  =s> 

Mo/Hr:  7/16 

* 

Mo/Hr:  7/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OAOB/WB/HR:  97/  64/  49.0 

* 

* 

OADB:  97 

* 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coi  1 

Peak 

Percnt 

Senso+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00  ' 

Roof  Cond 

8,911 

0 

8,911 

8.11 

* 

8,911 

9.20 

* 

0 

0 

0.00 

Glass  Solar 

5,872 

0 

5,872 

5.35 

* 

5,872 

6.06 

* 

0 

0 

0.00 

Glass  Cond 

1,205 

0 

1,205 

1.10 

* 

1,205 

1.24 

* 

0 

0 

0.00 

Wall  Cond 

28,945 

0 

28,945 

26.35 

* 

28,945 

29.87 

* 

0 

0' 

0,00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

44,934 

0 

44,934 

40.90 

* 

44,934 

46.37 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

19,694 

0 

19,694 

17.93 

* 

19,694 

20.32 

* 

0 

0 

0.00 

People 

5,040 

5,040 

4.59 

* 

2,760 

2.85 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total  =s=> 

24,734 

0 

0 

24,734 

22.52 

* 

22,454 

23.17 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

9,112 

8.29 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

1,564 

1.42 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0^0 

OV/UNDR  Sizing 

29,511 

29,511 

26.86 

* 

29,511 

30.46 

* 

0 

0 

m 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

it 

0.00 

* 

0 

0.00 

Grand  Totala=> 

99,180 

0 

0 

109,856 

100.00 

* 

96,900 

100.00 

* 

0 

0 

0.00 

lun - 

. ..  . 

-AREAS- 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2, 

623 

Main  Clg  11.0 

132.0 

131.0 

4,400 

80.7  59.0  52.4 

54.8  47.1 

43.6 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0 

.0 

0.0  0.0 

0.0 

Roof 

1, 

958 

0  0 

Totals  11.0 

132.0 

Wall 

2. 

736 

203  7 

CHECKS-- 

* 

-  1 tMKtKAIUKhS 

It)*-' 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

12.9 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

569 

0  Clg 

Cfm/Sqft 

1.68 

SADB 

55.0 

0.0 

Main  Htg  *0.0 

0  0.0 

0.0 

Infil 

0 

0  Clg 

Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

4,400 

0  Clg 

Sqft/Ton 

238.45 

Return 

78.0 

0.0 

Preheat  *0.0 

4, 

400  3.1 

54.6 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

50.33 

Ret/OA 

80.5 

.  0.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

4,400 

0  No. 

People 

12 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

569 

0  Htg 

X  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Auxil 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(X) 

0  - 

5 

0.8 

12 

427 

-63,650 

16 

5  - 

10 

1.6 

11 

378 

-127,300 

9 

10  - 

15 

2.4 

10 

358 

-190,950 

11 

15  - 

20 

3.2 

8 

283 

-254,600 

12 

20  • 

25 

4.0 

8 

290 

-318,250 

11 

25  - 

30 

4.8 

8 

286 

-381,900 

14 

30  - 

35 

5.6 

9 

313 

-445,550 

11 

35  - 

40 

6.4 

10 

350 

-509,200 

9 

40  - 

45 

7.2 

8 

302 

-572,850 

6 

45  ■" 

50 

8.0 

5 

182 

-636,500 

1 

50  - 

55 

8.8 

4 

146 

-700,150 

0 

55  - 

60 

9.6 

4 

130 

-763,800 

0 

60  - 

65 

10.4 

3 

109 

-827,450 

0 

65  - 

70 

11.2 

1 

40 

-891,100 

0 

70  - 

75 

12.0 

0 

0 

-954,750 

0 

75  - 

80 

12.8 

0 

0 

-1,018,400 

0 

80  - 

85 

13.6 

0 

0 

-1,082,050 

0 

85  - 

90 

14.4 

0 

0 

-1,145,700 

0 

90  - 

95 

15.2 

0 

0 

-1,209,350 

0 

95  - 

100 

16.0 

0 

0 

-1,273,000 

0 

Hours  Off 

0.0 

0  5 

,166 

0 

0 

----  Cooling  Airflow 

-  Heating  Airflow 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

566 

332.5 

0 

0 

0.0 

0 

0 

339 

665.0 

0 

0 

0.0 

0 

0 

386 

997.5 

0 

0 

0.0 

0 

0 

428 

1,330.0 

0 

0 

0.0 

0 

0 

391 

1,662.5 

0 

0 

0.0 

0 

0 

512 

1,995.0 

0 

0 

0.0 

0 

0 

400 

2,327,5 

2 

71 

0.0 

0 

0 

333 

2,660.0 

0 

0 

0.0 

0 

0 

227 

2,992.5 

0 

0 

0.0 

0 

0 

41 

3,325.0 

0 

0 

0.0 

0 

0 

0 

3,657.5 

0 

0 

0.0 

0 

0 

0 

3,990.0 

0 

0 

0.0 

0 

0 

0 

4,322.5 

0 

0 

0.0 

0 

0 

0 

4,655.0 

10 

347 

0.0 

0 

0 

0 

4,987.5 

0 

0 

0.0 

0 

0 

0 

5,320.0 

0 

0 

0.0 

0 

0 

0 

5.652,5 

0 

0 

0.0 

0 

0 

0 

5,985.0 

0 

0 

0.0 

0 

0 

0 

6,317.5 

0 

0 

0.0 

0 

0 

0 

6,650.0 

89 

3,225 

0.0 

0 

0 

5,137 

0.0 

0 

5,117 

0.0 

0 

8,760 

D3-31 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  60 
PAGE  5 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE 


2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

<kW) 

(Therm) 

(Thrra/hr) 

Jan 

19,290 

87 

4,269 

11 

Feb 

17,443 

87 

3,451 

10 

March 

20,380 

87 

1,688 

7 

April 

17,861 

112 

208 

4 

May 

29,101 

142 

0 

0 

June 

38,368 

146 

0 

0 

July 

39,639 

146 

0 

0 

Aug 

40,216 

146 

0 

0 

Sept 

29,453 

141 

0 

0 

Oct 

21,281 

139 

45 

2 

Nov 

18,469 

87 

1,809 

7 

Dec 

18,693 

87 

3,384 

9 

Total 

310,194 

146 

14,854 

11 

Building  Energy  Consumption  = 

82,811 

(Btu/Sq 

Ft/Year) 

Source  Energy  Consumption  s  84,306  (8tu/Sq  Ft/Year) 


Floor  Area  =  30,722  (Sq  Ft) 
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ESOS  STUDY  AT  USMR  •  BUILDING  100 
UNITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  o 

EFFICIENT  UINOOUSs  ALT  1-BSLN,  ALT^-ECO  .EOO'*^9 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Nuni^er: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectances 
Winter  Ground  Relectance: 

Air  Density; 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor; 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in,  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology;  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


16:  4:13  1/27/92 

100  cTM 
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System 


1 


Block 


RAD 


-  RADIATION 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  **★★***♦★***  HEATING  COIL  PEAK 

rinnA  — rt  /  A  ^  .  ^  ^ 


Peaked  at  Time  =«> 
Outside  Air  *=> 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total==> 
Internal  Loads 
Lights 
People 
Mi  sc 

$ub  Total==> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Siting 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Mo/Hr: 
0ADB/W8/HR: 


0/  0 
0/  0/ 


Mo/Hr:  0/  0 


Mo/Hr:  13/  1 


Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


Ret.  Air 
Latent 
(Btuh) 


* 

OADB: 

0 

* 

OADB:  24 

* 

* 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

m 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

0 

0.00 

« 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

« 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

-96,977 

-96,977 

11.13 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

-56,103 

-56,103 

6.44 

0 

0.00 

* 

0 

0.00 

* 

-406,977 

-406,977- 

46.72 

0 

0,00 

* 

0 

0.00 

* 

-4,042 

-4,042 

0.46 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

-306,951 

-306,951 

35.24 

0 

0.00 

* 

0 

0.00 

* 

-871,051 

-871,051 

100.00 

* 

* 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

*r 

0 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

A 

0 

0.00 

* 

0.00 

* 

0 

w 

0 

0.00 

* 

0.00 

* 

0 

0.00 

* 

* 

0 

0.00 

* 

0 

0.00 

* 

-871,051 

-871,051 

100.00 

Total  Capacity 


- - COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/U8/HR 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

OoO 

0.0 

0.0 

0 

0.0 

Totals 

0.0 

0.0 

...up&Tiun 

Capacity 

LUIL  otLtl.1  lUN------' 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,273.0 

C 

O.-O 

0.0 

Infil 

Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

Preheat 

0.0 

C 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

C 

0.0 

0.0 

Return 

Humidif 

0.0 

c 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

c 

0.0 

0.0 

Rm  Exh 

Total 

-1,273.0 

Auxi  1 

Deg  F 
0.0 
0.0 
0.0 


Grains 

0.0 

0.0 

0.0 


Deg  F 
0.0 
0.0 
0.0 


Deg  F 
0.0 
0.0 
0.0 


•AIRFLOWS  (cfm)- 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Grains 

0.0 

0.0 

0.0 


Heating 

0 

6,165 

0 

0 

0 

0 

0 

0 


Gross  Total 
Floor 
Part 
ExFlr 
Roof 
Wall 


-AREAS . 

Glass  (sf) 


(%) 


30,722 

22,258 

0 

15,572 

22,789 


0 

,330 


0 

15 


-ENGINEERING  CHECKS-  -TEMPERATURES  (F)- 


No. 


X  OA 

0.0 

Type 

Clg 

Htg 

Cfm/Sqft 

0,00 

SADB 

0.0 

76.1 

Cfm/Ton 

0.00 

Plenum 

0,0 

76.0 

Sqft/Ton 

0.00 

Return 

0.0 

76.0 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

76.0 

People 

0 

Runarnd 

0.0 

76.0 

X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Btuh/SqFt 

-41.44 

Fn  Frict 

0.0 

0,0 
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System  2  Peak  SZ  -  SINGLE  ZONE 

******4r**4r4r*****4r**«*****  COOLING  COIL  PEAK  ************************-<k’*f*^****  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 
Peaked  at  Time  ==>  Mo/Hr:  8/16  *  Mo/Hr:  8/16  *  Mo/Hr;  0/  0 


Outside  Air  —> 

OADB/WB/HR:  96/  63/  49.0 

* 

* 

OADB: 

96 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

iX)  * 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0,00  * 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

9,664 

0 

9,664 

17.79  * 

9,664 

19.50 

* 

0 

0 

0.00 

Glass  Cond 

1,667 

0 

1,667 

3.07  * 

1,667 

3.37 

* 

0 

0 

0.00 

Wall  Cond 

19,625 

0 

19,625 

36,12  * 

19,625 

39.61 

* 

0 

0 

0.00 

Partition 

-1,945 

-1,945 

-3.58  ♦ 

-1,945 

-3.93 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0,00 

* 

0 

0 

0.00 

Sub  Total ==> 

29,011 

0 

29,011 

53.40  * 

29,011 

58.55 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

28,409 

0 

28,409 

52.29  * 

28,409 

57.33 

* 

0 

0 

0.00 

People 

4,200 

4,200 

7.73  ^ 

2,300 

4.64 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total s=> 

32,609 

0 

0 

32,609 

60.02  * 

30,709 

61.97 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

477 

0.88  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

2,400 

4.42  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

-10,169 

-10,169 

-18.72  * 

-10,169 

-20.52 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

if 

0.00 

* 

0 

0.00 

Grand  Total==> 

51,451 

0  0  54,327 

100.00  * 

49,551 

100.00 

* 

0 

0 

0.00 

iwn - 

-AREAS- 

Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total 

Glass 

(sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg 

F 

Grains 

Floor 

3, 

784 

Main  Clg  5.0 

60.0 

58.1 

2,250 

78.3  59 

4  57.7 

53.9  49. 

0 

52.2 

Part 

838 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

0  0.0 

o.b  0. 

0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

0  0.0 

0.0  0. 

0 

0.0 

Roof 

0 

0  0 

Totals  5.0 

60.0 

Wall 

2, 

884 

302  10 

HEATING  COIL  SELECTION . .  . AIRFLOWS  (cfm) . -  --ENGINEERING  CHECKS--  --TEMPERATURES  (F)--- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

1.8 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

41 

0 

Clg  Cfm/Sqft 

0.59 

SADB 

55.0 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Inf  i  1 

0 

0 

Clg  Cfm/Ton 

450.00 

Plenum 

78.0 

0.0 

Aux  Htg 

0.0 

0 

0,0 

0.0 

Supply 

2,250 

0 

Clg  Sqft/Ton 

756.70 

Return 

78.0 

0.0 

Preheat 

-0.0 

2,250 

0.4 

53.9 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

15.86 

Ret/OA 

78.3 

0.0 

Reheat 

0,0 

0 

0.0 

0.0 

Return 

2,250 

0 

No.  People 

10 

Runarnd 

78.0 

0.0 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

41 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.3 

0.0 

Total 

0.0 

Aux  i  1 

0 

0 

Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.8 

0.0 
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System  3  Peak  PTAC  °  PACKAGED  TERMINAL  AIR  CONO. 

****★***★★★★***★★*★*♦****  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  **★*♦★*★****  HEATING  COIL  PEAK 


Peaked  at  Time 

zs> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  0/  0 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Parent 

* 

Space  Peak 

Coil  Peak 

Parent 

Sens.-t-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiii) 

(Btuh) 

(Btuh) 

(Btuh) 

<%> 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

a) 

Skylite  Sotr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

8,911 

0 

8,911 

8.11 

* 

8,911 

9.20 

* 

0 

0 

0.00 

Glass  Solar 

3,645 

0 

3,645 

3.32 

* 

3,645 

3.76 

* 

0 

0 

0.00 

Glass  Cond 

1,227 

0 

1,227 

1.12 

* 

1,227 

1.27 

* 

0 

0 

0.00 

Wall  Cond 

28,945 

0 

28,945 

26,35 

28,945 

29.87 

* 

0 

0, 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

42,728 

0 

42,728 

38.89 

* 

42,728 

44.09 

* 

0 

0 

0.00 

Internal  Loads 

* 

« 

Li  gilts 

19,694 

0 

19,694 

17.93 

* 

19,694 

20.32 

* 

0 

0 

0.00 

People 

5,040 

5,040 

4.59 

* 

2,760 

2.85 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

24,734 

0 

0 

24,734 

22.52 

* 

22,454 

23.17 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0,00 

Outside  Air 

0 

,  0 

0 

9,112 

8.29 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

1,564 

1.42 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0^0 

OV/UHOR  Sizing 

31,718 

31,718 

28.87 

* 

31,718 

32.73 

* 

0 

0 

A 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

it 

0 

0.00 

Grand  Total==> 

99,180 

0 

0 

109,856 

100.00 

* 

96,900 

100.00 

* 

0 

0 

0.00 

COOLING  COIL  SELECTION . AREAS 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/UB/HR 

Gross 

Total  Glass 

(sf) 

<%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,623 

Main  Clg 

11.0 

132.0 

131.0 

4,400 

80.7 

59.0 

52.4 

54.8 

47.1 

43.6 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

1,958 

0 

0 

Totals 

11.0 

132.0 

Wall 

2,736 

203 

7 

HEATING  COIL  SELECTION . . . AIRFLOWS  (cfm) . ENGINEERING  CHECKS—  —TEMPERATURES  (F)-- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Keating 

Clg  X  OA 

12.9 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

569 

0 

Clg  Cfm/Sqft 

1.68 

SADB 

55,0 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Inf  i  1 

0 

0 

Clg  Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0,0 

Supply 

4,400 

0 

Clg  Sqft/Ton 

238.45 

Return 

78.0 

0.0 

Preheat 

-0.0 

4,400 

3.1 

54.6 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

50.33 

Ret/OA 

80.5 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

4,400 

0 

No.  People 

12 

Runarnd 

78.0 

0.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

569 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total 

0.0 

Aux  i  1 

0 

0 

Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0,0 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 


SYSTEM 


LOAD 


PROFILE 


System  Totals 


Percent 

----  Cooling  Load 

---- 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

<X) 

(Cfm) 

(X) 

(Cfm) 

(%) 

0  -  5 

0.8 

13 

450 

-63,650 

13 

494 

332.5 

0 

0 

0,0 

0 

0 

5  -  10 

1.6 

10 

363 

-127,300 

10 

371 

665.0 

0 

0 

0.0 

0 

0 

10  -  15 

2.4 

10 

363 

-190,950 

10 

358 

997.5 

0 

0 

0.0 

0 

0 

15  -  20 

3.2 

9 

305 

-254,600 

14 

502 

1,330.0 

0 

0 

0.0 

0 

0 

20  •  25 

4.0 

7 

251 

-318,250 

10 

371 

1,662.5 

0 

0 

0.0 

0 

0 

25  -  30 

4.8 

10 

341 

-381,900 

14 

530 

1,995.0 

0 

0 

0.0 

0 

0 

30  -  35 

5.6 

7 

256 

-445,550 

12 

438 

2,327.5 

2 

76 

0.0 

0 

0 

35  -  40 

6.4 

9 

336 

-509,200 

9 

344 

2,660.0 

0 

0 

0.0 

0 

0 

40  -  45 

7,2 

10 

343 

-572,850 

6 

207 

2,992.5 

0 

0 

0.0 

0 

0 

45  -  50 

8.0 

5 

175 

-636,500 

2 

70 

3,325.0 

0 

0 

0.0 

0 

0 

50  -  55 

8.8 

4 

147 

-700,150 

0 

0 

3,657.5 

0 

0 

0.0 

0 

0 

55  -  60 

9.6 

3 

108 

-763,800 

0 

0 

3,990.0 

0 

0 

0.0 

0 

0 

60  -  65 

10.4 

2 

86 

-827,450 

0 

0 

4,322.5 

0 

0 

0.0 

0 

0 

65  -  70 

11.2 

1 

20 

-891,100 

0 

0 

4,655.0 

9 

318 

0.0 

0 

0 

70  -  75 

12.0 

0 

0 

-954,750 

0 

0 

4,987.5 

0 

0 

0.0 

0 

0 

75  -  80 

12.8 

0 

0 

-1,018,400 

0 

0 

5,320.0 

0 

0 

0.0 

0 

0 

80  -  85 

13.6 

0 

0 

-1,082,050 

0 

0 

5,652.5 

0 

0 

0.0 

0 

0 

14.4 

0 

0 

-1,145,700 

0 

0 

5,985.0 

0 

0 

0.0 

0 

0 

90  •  95 

15.2 

0 

0 

-1,209,350 

0 

0 

6,317.5 

0 

0 

0.0 

0 

0 

95  -  100 

16.0 

0 

0 

-1,273,000 

0 

0 

6,650.0 

89 

3,191 

0.0 

0 

0 

Hours  Off 

0.0 

0  5 

,216 

0 

0 

5,075 

0.0 

0 

5,175 

0.0 

0 

8,760 
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ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

<kU)) 

(kW> 

(Therm) 

(Thrm/hr) 

Jan 

19,290 

87 

4,343 

11 

Feb 

17,U3 

87 

3,529 

10 

March 

20,475 

87 

1,862 

7 

April 

17,698 

112 

263 

4 

Hay 

28,724 

142 

0 

0 

June 

37,991 

146 

0 

0 

July 

39,229 

146 

0 

0 

Aug 

39,830 

146 

0 

0 

Sept 

28,877 

141 

0 

0 

Oct 

21,270 

138 

71 

2 

Nov 

18,470 

87 

1,926 

7 

Dec 

18,694 

87 

3,458 

9 

Total 

307,991 

146 

15,451 

11 

Building  Energy  Consunption  = 

84,509  <Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

86,065  (Btu/Sq  Ft/Year) 

Floor  Area  = 


30,722  (Sq  Ft) 
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★* 

** 

** 

★* 

** 


TRACE  600  ANALYSIS 

by  ** 


** 

** 


************W**************************A******<f****************************** 


ESOS  STUDY  AT  WSHR  -  BUILDING  102 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS;  ALT  1-BSLN,  ALT2-ECO 


EG-O  “"q 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Nunber: 
Summer  Design  Dry  Bulb: 
Sumner  Design  Wet  Bulb: 
Winter  Design  Dry  Bulbs 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31  cO 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in,  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0,0653 

(Lbm/cuft) 

0,2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min,/hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  14:50:22  1/22/92 

Dataset  Name:  102  .TM 
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System  1  Block  RAO  >  RADIATION 


i^************************  COOLING  COIL  PEAK  ************************** 


CLG  SPACE  PEAK 


**★★*★*****★ 


HEATING  COIL  PEAK 


Peaked  at  Time  = 

:s> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/UB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  ♦ 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens.*frLat. 

Ser^ible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

OcOO  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-56,792 

-56,792 

12.76 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-101,879. 

-101,879 

22.89 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-139,347 

-139,347 

31.31 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-15,361 

-15,361 

3.45 

Infiltration 

0 

— - - 

0 

0.00  * 

0 

0.00 

* 

-131,670 

•131,670 

29.59 

Sub  Total==> 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

-445,049 

-445,049 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total =s> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

OoOO  * 

0.00 

★ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

OJJjl 

OV/UNOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

M 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-445,049 

-445,049 

100.00 

COOLING  COIL  SELECTION . . . - . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W6/Hfl 

Leaving  D6/U8/HR 

Gross 

Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

20,327 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

12,765 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

465 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

10,163  0 

0 

Totals 

0.0 

0.0 

Wall 

14,020  1,839 

13 

--HEATING 

COIL  SELECTION 

•AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-482.5 

0 

0-0 

0.0 

Infil 

0 

3,125 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68,0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68,0 

Preheat 

0.0 

0 

OoO 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

Mo.  People 

0 

Runarnd 

0.0 

68.0 

Humidi f 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0,0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-482.5 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-23.74 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

★i************^***********  COOLING  COIL  PEAK  *******♦★*★♦***♦*★*♦**♦★★***♦***  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  : 

r/16 

* 

Mo/Hr:  8/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

OADB:  96 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

4,691 

0 

4,691 

16.54 

* 

4,222 

16.33 

* 

0 

0 

0.00 

Glass  Solar 

2,927 

0 

2,927 

10.32 

* 

3,057 

11.83 

* 

0 

0 

0.00 

Glass  Cond 

1,424 

0 

1,424 

5.02 

* 

1,290 

4.99 

* 

0 

0 

0.00 

Wall  Cond 

8,918 

0 

8,918 

31.45 

* 

9,492 

36.73 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

17,960 

0 

17,960 

63.34 

* 

18,061 

69.88 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

6,635 

0 

6,635 

23.40 

* 

6,635 

25.67 

* 

0 

0 

0.00 

People 

2,100 

2,100 

7.41 

* 

1,150 

4.45 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

8,735 

0 

0 

8,735 

30,81 

* 

7,785 

30.12 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

1,305 

4.60 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

356 

1.25 

* 

0,00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0,00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0,00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total-=> 

26,694 

0  0  28,355 

100.00 

* 

25,846 

100,00 

★ 

0 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS . 

Glass  (sf) 

'  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

972 

Main  Clg  2.5 

30.0 

29.1 

1,000 

79.7  58.5  51, 

.4 

50.8  46.4 

47.3 

Part 

540 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

Roof 

972 

0  0 

Totals  2.5 

30.0 

mil  eci  crTtr»ii _ 

Wall 

1, 

068 

65  6 

WW.k  Ml_t. 

--ENGINEERING 

CHECKS-- 

- 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airf 1  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

%  OA 

7.8 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

78 

0  Clg 

Cfm/Sqft 

1.03 

SADB 

51.0 

0.0 

Main  Htg  -0,0 

0 

0.0 

0.0 

Infil 

0 

0  Clg 

Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

1,000 

0  Clg 

Sqft/Ton 

388.80 

Return 

78.0 

0.0 

Preheat  -0,0 

1, 

000 

1.9 

50.6 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

30.86 

Ret/OA 

79.5 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

1,000 

0  No. 

People 

5 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

78 

0  Htg 

%  OA 

0-0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Auxi  1 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 

D3-41 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


RQQH  PSYCHROMETRICS  -  ALTERNATIVE  1 
BASELINE  BUILDING  102 


1  K  J 

U  d  1  A 

1  c  r  u  1 

N  1  d 

Room  3 

Dry 

Uet 

Relat. 

Hifnid. 

Temp. 

Bulb 

Bulb 

Humid. 

Ratio 

Enthalpy 

Diff. 

(F) 

<F) 

(%) 

(GR) 

(Btu/Lb) 

(F) 

Space 

78.0 

58.0 

31.1 

51.6 

26.8 

Main  System 

Return  Air  Heat  Pickup 

0.0 

Return  Fan 

0.0 

Return  Air 

78o0 

58.0 

31.1 

51.6 

26.8 

Outdoor  Air 

97.3 

63.7 

16.0 

49.0 

31.1 

Return/CHjtdoor  Air  Mix 

79.5 

58.4 

29.5 

51.4 

27.1 

Blow  through  Fan 

0.2 

Entering  Coil 

79.7 

58.5 

29.3 

51.4 

27.2 

Leaving  Coil 

50.8 

47.3 

79.0 

50.6 

20.0 

Draw  Through  Fan 

0.0 

Duct  Frictional  Heat 

0.2 

Supply  Duct  Heat  Gain 

0.0 

Cold  Deck  Supply  Air 

51.0 

47.4 

78.4 

50.6 

20.1 

Supply  Air 

51,0 

47.4 

78.4 

50.6 

20.1 

Percent  Outside  Air 

7.78  <X) 

Sensible  Heat  Ratio  (SHR) 

0.965 

Percent  Supply  Air  Bypassing  Coil 

0.00  <X) 

Coil  Airflow 

1,000  (Cfm) 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  102 

- . BUILDING  U-VALUES 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 


1  1ST  FLOOR 

2  2ND  FLOOR 


Zone 

1 

Total/Ave. 

3 

2ND  1 

FLR  COOLING 

Zone 

2 

Total/Ave, 

System 

1 

Total/Ave, 

3 

2ND  1 

FLR  COOLING 

Zone 

2 

Total/Ave. 

System 

2 

Total/Ave, 

Bui Iding 

Summr 

Wintr 

Part. 

ExFlr 

Sky  It 

Skylt 

0.388 

0.750 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0,000 

0.388 

0.750 

0.000 

0.000 

Summr 

Wintr 

Roof 

Uindo 

Windo 

Wall 

0.000 

1.140 

1.259 

0.260 

0.127 

1.140 

1.259 

0.260 

0.127 

1.140 

1.259 

0.260 

0.127 

1.140 

1.259 

0.260 

0.127 

1.140 

1.259 

0,260 

0.127 

1.140 

1.259 

0.260 

0.127 

1.140 

1.259 

0.260 

0.127 

1.140 

1,259 

0.260 

0.127 

1,140 

1.259 

0.260 

0.127 

1.140 

1.259 

0.260 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0,000 

40.9 

8-18 

0.000 

85.7 

18.04 

0.000 

62.2 

12.86 

0.000 

101.3 

21.15 

0,000 

101.3 

21.15 

0.000 

64.0 

13.26 

0.000 

101.3 

21.15 

0.000 

101.3 

21.15 

0.000 

101,3 

21.15 

0.000 

65.7 

13.62 
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BUILDING  AREAS  *  ALTERNATIVE  1 
BASELINE  BUILDING  102 


BUILDING  AREAS 


Number 

of 

Room 

Duplicate 

Number 

Description 

Fir 

Rm 

1 

1ST  FLOOR 

1 

1 

2 

2ND  FLOOR 

1 

1 

Zone 

1  Total /Ave. 

3 

2ND  FLR  COOLING 

1 

1 

Zone 

2  Total /Ave. 

System 

1  Total/Ave. 

3 

2N0  FLR  COOLING 

1 

1 

Zone 

2  Total/Ave. 

System 

2  Total/Ave. 

Building 

t 


Floor 

Total 

Exposed 

Area/Dupl 

Floor 

Partition 

Floor 

Room 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

10,164 

10,164 

8,001 

465 

9,191 

9,191 

4,224 

0 

19,355 

12,225 

465 

972 

972 

540 

0 

972 

540 

0 

20,327 

12,765 

465 

972 

972 

540 

0 

972 

540 

0 

972 

540 

0 

21,299 

13,305 

465 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(%) 

(sqft) 

(sqft) 

<%) 

0 

0 

0 

890 

12 

0 

0 

9,191 

884 

15 

0 

0 

9,191 

1,774 

14 

0 

0 

972 

65 

6 

0 

0 

972 

65 

6 

0 

0 

10,163 

1,839 

13 

0 

0 

972 

65 

6 

0 

0 

972 

65 

6 

0 

0 

972 

65 

6 

0 

0 

11,135 

1,904 

13 

Net  Wall 
Area 
(sqft) 

6,301 

4,876 

11,178 

1,003 

1,003 

12,181 

1,003 

1,003 

1,003 

13,184 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooli 

ng  Load  ---- 

. -  Heating 

Load 

- —  Cooling  Airflow 

----  Heating 

Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

<%) 

(Cfm) 

<%) 

<Cf») 

(%) 

0  - 

5 

0.1 

8 

235 

-24,125 

13 

240 

50.0 

0 

0 

0.0 

0 

0 

5  » 

10 

0.3 

7 

202 

-48,250 

16 

286 

100.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.4 

8 

256 

-72,375 

13 

238 

150,0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.5 

6 

191 

-96,500 

13 

229 

200.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.6 

6 

185 

-120,625 

6 

114 

250.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.8 

6 

179 

-144,750 

6 

113 

300.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.9 

4 

121 

-168,875 

6 

113 

350.0 

0 

0 

0.0 

0 

0 

35  - 

40 

1.0 

8 

257 

-193,000 

11 

200 

400.0 

0 

0 

0.0 

0 

0 

40  - 

45 

1.1 

8 

261 

-217,125 

8 

146 

450.0 

0 

0 

0.0 

0 

0 

45  » 

50 

1.3 

6 

183 

-241,250 

6 

111 

500.0 

0 

0 

0.0 

0 

0 

50  - 

55 

1.4 

9 

276 

-265,375 

1 

10 

550.0 

0 

0 

0.0 

0 

0 

55  - 

60 

1.5 

5 

144 

-289,500 

0 

0 

600.0 

0 

0 

0.0 

0 

0 

60  - 

65 

1.6 

8 

262 

-313,625 

0 

0 

650.0 

0 

0 

0.0 

0 

0 

65  - 

70 

1.8 

4 

139 

-337,750 

0 

0 

700.0 

0 

0 

0.0 

0 

0 

70  - 

75 

1.9 

3 

108 

-361,875 

0 

0 

750.0 

0 

0 

0.0 

0 

0 

75  - 

80 

2.0 

2 

48 

-386,000 

0 

0 

800.0 

0 

0 

0.0 

0 

0 

80  - 

85 

2.1 

1 

43 

-410,125 

0 

0 

850.0 

0 

0 

0.0 

0 

0 

90 

2o3 

0 

0 

-434,250 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

90  - 

95 

2.4 

0 

0 

-458,375 

0 

0 

950.0 

0 

0 

0.0 

0 

0 

95  ° 

100 

2.5 

0 

0 

-482,500 

0 

0 

1,000.0 

100 

3,159 

0.0 

0 

.0 

Hours  Off 

0.0 

0 

5,670 

0 

0 

6,960 

0.0 

0 

5,601 

0.0 

0 

8,760 
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. MONTHLY  ENERGY  CONSUMPTION . . . 
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ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

<kWh) 

<kU) 

(Therm) 

(Thrm/hr) 

Jan 

8,375 

43 

1,133 

5 

Feb 

7,510 

43 

735 

5 

March 

8,763 

43 

63 

3 

April 

7,901 

43 

0 

0 

May 

9,224 

47 

0 

0 

June 

9,712 

47 

0 

0 

July 

9,445 

47 

0 

0 

Aug 

10,270 

47 

0 

0 

Sept 

8,619 

47 

0 

0 

Oct 

8,670 

47 

0 

0 

Nov 

7,823 

43 

151 

2 

Dec 

8,014 

43 

773 

4 

Total 

104,326 

47 

2,855 

5 

Building  Energy  Consumption  = 

31, 

563  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

31, 

997  (Btu/Sq  Ft/Year) 

Floor  Area  =  20,328  (Sq  Ft) 
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***********«*4r**-****************************-************-*********i^*********«* 
**  ** 
**  TRACE  600  ANALYSIS  ** 


** 

** 

** 


** 


by 


***************************************************************************** 


ESOS  STUDY  AT  WSHR  -  BUILDING  102 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO  <^CLEA(y 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sumner  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor; 


ELPASO.W 


31o0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run;  2:41:45  1/24/92 

Dataset  Name:  102  .TM 
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*************************  COOLING  COIL  PEAK  ********************************  qlq  SPACE  PEAK  *********** 
Peaked  at  Time  ss>  Mo/Hr:  0/0  *  Mo/Hr:  0/0  * 

Outside  Air  *=>  OADB/W8/HR:  0/  0/  0.0  *  OADB:  0  * 


HEATING  COIL  PEAK  **** 


Envelope  Loads 
Skylit®  Solr 
Skylit®  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Totalss> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Total==> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total«> 


Space 

Sens.+Lat. 

(Btuh) 

0 


Ret.  Air  Ret,  Air 
Sensible  Latent 


* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

* 

it 

OADB: 

0 

* 

* 

OADB:  24 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

<%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

O.DO 

* 

.  0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

'56,792 

-56,792 

15.79 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

-25,766 

-25,766 

7.16 

0 

0.00 

* 

0 

0.00 

* 

-139,347 

-139,347, 

38.74 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

it 

-15,361 

-15,361 

4.27 

0 

0.00 

* 

0 

0.00 

* 

-122,453 

-122,453 

34.04 

0 

0.00 

* 

* 

0 

0.00 

* 

it 

-359,719 

-359,719 

100.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

tir 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.Q£L 

0 

0.00 

it 

0 

0.00 

it 

0 

0 

n 

0 

0.00 

* 

0.00 

it 

0 

0^ 

0 

0.00 

* 

0.00 

* 

0 

0.00 

* 

it 

0 

0.00 

* 

0 

0.00 

it 

-359,719 

-359,719 

100.00 

Total  Capacity 


- . COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


'AREAS . 

Glass  (sf)  (%) 


(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

20,327 

j  Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0,0 

0.0  0.0 

Part 

12,765 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0' 

ExFlr 

465 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

10,163 

0  0 

Totals 

0.0 

'•MCATTMC 

0.0 

Wall 

14,020 

1,839  13 

-AIRFLOWS  (Cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(MWi) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

j  Main  Htg 

-482.5 

C 

0.0 

0.0 

Infil 

0 

2,907 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

j  Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

!  Preheat 

j 

0.0 

C 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

;  Reheat 

0.0 

e 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0. 

68.0 

1  Humidif 

V 

0.0 

C 

0.0 

0.0 

Exhaust 

0 

0 

-  Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

1  Opt  Vent 

0.0 

C 

0,0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-482,5 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-23.74 

Fn  Frict 

0.0 

0.0 

D3-48 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  4 


System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  CONO. 


*************************  COOLING  COIL 

PEAK  *******************************i<k 

CLG  SPACE  PEAK  ************  HEATING 

COIL  PEAK 

**★*★★*★ 

Peaked  at  Time  5 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

8/16 

* 

Mo/Hr:  0/  0 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

96 

* 

4r 

OADB:  0 

Space 

Ret,  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

4,691 

0 

4,691 

17.14 

* 

4,222 

16.86 

* 

0 

0 

0.00 

Glass  Solar 

3,057 

0 

3,057 

11.17 

* 

3,187 

12.73 

* 

0 

0 

0.00 

Glass  Cond 

385 

0 

385 

1.41 

* 

351 

1.40 

* 

0 

0 

0.00 

Wall  Cond 

8,918 

0 

8,918 

32.59 

* 

9,492 

37.91 

* 

0 

0. 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Expxjsed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

17,051 

0 

17,051 

62.30 

* 

17,252 

68.91 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

6,635 

0 

6,635 

24.24 

* 

6,635 

26.50 

* 

0 

0 

0.00 

People 

2,100 

2,100 

7,67 

* 

1,150 

4,59 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

8,735 

0 

0 

8,735 

31.92 

* 

7,785 

31.09 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

1,227 

4.48 

* 

0 

0.00 

★ 

0 

0 

0.00 

Sup.  Fan  Heat 

356 

1.30 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0,00 

* 

0,00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total~> 

25,786 

0 

0 

27,369 

100.00 

* 

25,d36 

100.00 

★ 

0 

0 

0.00 

CCWLING  COIL  SELECTION . . . - . - . AREAS 


Total 

Capacity 

Sens  Cap, 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total  Glass 

(sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

972 

Main  Clg 

2.5 

30.0 

29.2 

1,000 

79.7 

58,8 

52.9 

51,6 

46,8 

47.5 

Part 

540 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

Roof 

972 

0  0 

Totals 

2,5 

30,0 

Wall 

1,068 

65  6 

HEATING  COIL  SELECTION 


Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-0.0 

0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

1,000 

1.9 

Reheat 

0.0 

0 

0.0 

Humid if 

0,0 

0 

0,0 

Opt  Vent 

0.0 

0 

0.0 

Total 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

78 

0 

0.0 

Inf  i  1 

0 

0 

0.0 

Supply 

1,000 

0 

51.5 

Mincfm 

0 

0 

0.0 

Return 

1,000 

0 

0.0 

Exhaust 

78 

0 

0.0 

Rm  Exh 

0 

0 

Auxi  1 

0 

0 

--ENGINEERING  CHECKS- 


Clg  X  OA  7.8 
Clg  Cfm/Sqft  1.03 
Clg  Cfm/Ton  400.00 
Clg  Sqft/Ton  388.80 
Clg  Btuh/Sqft  30.86 
No,  People  5 
Htg  %  OA  0.0 
Htg  Cfm/SqFt  0.00 
Htg  Btuh/SqFt  0.00 


--TEMPERATURES  (F)--- 


Type 

Clg 

Htg 

SAD6 

51.9 

0.0 

Plenum 

78.0 

0.0 

Return 

78.0 

0.0 

Ret/OA 

79.5 

0.0 

Runarnd 

78.0 

0.0 

Fn  MtrTD 

0.1 

0.0 

Fn  BldTD 

0.1 

0.0 

Fn  Frict 

0.2 

0.0 
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ROOM  PSYCHROMETRICS  -  ALTERNATIVE  2 
BASELINE  BUILDING  102 

. PSYCHROMETRIC  STATE  POINTS 

Room  3 


Dry 

Uet 

Relat, 

Hunid. 

Temp. 

Bulb 

Bulb 

Humid. 

Ratio 

Enthalpy  Diff, 

(F) 

(F) 

(%) 

(GR) 

(Btu/Lb)  (F) 

Space 

Main  System 

78.0 

58.3 

32.0 

53.2 

27.0 

Return  Air  Heat  Pickup 

0.0 

Return  Fan 

0.0 

Return  Air 

78.0 

58,3 

32.0 

53.2 

27.0 

Outdoor  Air 

97.3 

63,7 

16.0 

49.0 

31,1 

Return/Outdoor  Air  Mix 

79.5 

58.8 

30.3 

52.9 

27.4 

Blow  through  Fan 

0.2 

Entering  Coil 

79.7 

58,8 

30.1 

52,9 

27.4 

Leaving  Coil 

51.6 

48.1 

78.9 

52.2 

20.5 

Draw  Through  Fan 

0.0 

Duct  Frictional  Heat 

0,2 

Supply  Duct  Heat  Gain 

0.0 

Cold  Deck  Supply  Air 

51.9 

48,1 

78,3 

52,2 

20.5 

Supply  Air 

51.9 

48.1 

78.3 

52,2 

20.5 

Percent  Outside  Air 

7,78 

(%) 

Sensible  Heat  Ratio  (SHR) 

0o963 

Percent  Supply  Air  Bypassing  Coil 

0.00 

<%) 

Coil  Airflow 

1,000 

<Cfm) 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
BASELINE  BUILDING  102 

. BUILDING  U-VALUES 
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Room 


Number 

Description 

Part. 

ExFlr 

1 

1ST  FLOOR 

0-388 

0-750 

2 

2ND  FLOOR 

0.388 

0.000 

Zone 

1  Total/Ave. 

0.388 

0.750 

3 

2ND  FLR  COOLING 

0.388 

0.000 

Zone 

2  Total/Ave, 

0.388 

0,000 

System 

1  Total/Ave. 

0.388 

0.750 

3 

2ND  FLR  COOLING 

0.388 

0.000 

Zone 

2  Total/Ave, 

0.388 

0.000 

System 

2  Total/Ave. 

0.388 

0.000 

Building 

0.388 

0.750 

Room  U- Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

Wintr 

Sky  It 

Sky  It 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

0.000 

0.000 

0.000 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0,260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0,260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

0.000 

0.000 

0.000 

0.127 

0.310 

0.318 

0.260 

o.ooo' 

Room 

Room 

Mass 

Capac. 

<lb/ 

(Btu/ 

sqft) 

sqft/F) 

40.9 

8,18 

85.7 

18.04 

62.2 

12.86 

101.3 

21.15 

101.3 

21.15 

64,0 

13.26 

101,3 

21.15 

101.3 

21.15 

101.3 

21.15 

65.7 

13.62 
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BUILDING  AREAS  -  ALTERNATIVE  2 
BASELINE  BUILDING  102 


BUILDING  AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

1ST  FLOOR 

1 

1 

10,164 

2 

2ND  FLOOR 

1 

1 

9,191 

Zone 

1  Total/Ave. 

3 

2ND  FLR  COOLING 

1 

1 

972 

Zone 

2  Total/Ave. 

System 

1  Total/Ave- 

3 

2ND  FLR  COOLING 

1 

1 

972 

Zone 

2  Total/Ave. 

System 

2  Total/Ave. 

Building 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

10,164 

8,001 

465 

0 

9,191 

4,224 

0 

0 

19,355 

12,225 

465 

0 

972 

540 

0 

0 

972 

540 

0 

0 

20,327 

12,765 

465 

- 0 

972 

540 

0 

0 

972 

540 

0 

0 

972 

540 

0 

0 

21,299 

13,305 

465 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

m 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

890 

12 

6,301 

0 

9,191 

884 

15 

4,876 

0 

9,191 

1,774 

14 

11,178 

0 

972 

65 

6 

1,003 

0 

972 

65 

6 

1,003 

0 

10,163 

1,839 

13 

12,181 

0 

972 

65 

6 

1,003 

0 

972 

65 

6 

1,003 

0 

972 

65 

6 

1,003 

0 

11,135 

1,904 

13 

13,184 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load 

---- 

Heating 

Load 

----  Cooling 

Airflow 

----  Heating 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  “ 

5 

0,1 

9 

280 

-24,125 

16 

261 

50.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0,3 

8 

257 

-48,250 

13 

218 

100.0 

0 

0 

0.0 

0 

0 

10  ° 

15 

0.4 

7 

234 

“72,375 

17 

283 

150.0 

0 

0 

0.0 

0 

0 

15  » 

20 

0.5 

7 

225 

-96,500 

13 

224 

200.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.6 

6 

193 

“120,625 

10 

169 

250.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.8 

6 

203 

"144,750 

6 

97 

^300.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.9 

4 

120 

“168,875 

7 

115 

350.0 

0 

0 

0.0 

0 

0 

35  - 

40 

1.0 

8 

271 

“193,000 

8 

134 

400.0 

0 

0 

0.0 

0 

0 

40  - 

45 

1.1 

6 

201 

-217,125 

8 

138 

450.0 

0 

0 

0.0 

0 

0 

45  - 

50 

1.3 

9 

274 

“241,250 

2 

41 

500.0 

0 

0 

0.0 

0 

0 

50  - 

55 

1.4 

8 

258 

“265,375 

0 

0 

550,0 

0 

0 

0.0 

0 

0 

55  - 

60 

1.5 

6 

191 

-289,500 

0 

0 

600.0 

0 

0 

0.0 

0 

0 

60  - 

65 

1,6 

6 

208 

-313,625 

0 

0 

650.0 

0 

0 

0.0 

0 

0 

65  - 

70 

1.8 

5 

156 

-337,750 

0 

0 

700.0 

0 

0 

0.0 

0 

0 

70  • 

75 

1,9 

3 

106 

“361,875 

0 

0 

750.0 

0 

0 

0.0 

0 

0 

75  » 

80 

2.0 

0 

0 

-386,000 

0 

0 

800.0 

0 

0 

0.0 

0 

0 

80  - 

85 

2.1 

1 

43 

“410,125 

0 

0 

850.0 

0 

0 

0.0 

0 

0 

85  - 

90 

2.3 

0 

0 

-434,250 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

90  » 

95 

2.4 

0 

0 

-458,375 

0 

0 

950.0 

0 

0 

0.0 

0 

0 

95  - 

100 

2.5 

0 

0 

-482,500 

0 

0 

1,000.0 

100 

3,256 

0.0 

0 

0 

Hours 

Off 

0,0 

0  5, 

,540 

0 

0 

7,080 

0.0 

0 

5,504 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

8,366 

43 

1,003 

4 

Feb 

7,489 

43 

595 

4 

March 

8,758 

43 

46 

2 

April 

7,911 

46 

0 

0 

May 

9,227 

47 

0 

0 

June 

9,694 

47 

0 

0 

July 

9,411 

47 

0 

0 

Aug 

10,254 

47 

0 

0 

Sept 

8,646 

47 

0 

0 

Oct 

8,675 

47 

0 

0 

Nov 

7,806 

43 

124 

2 

Dec 

7,990 

43 

657 

3 

Total 

104,227 

47 

2,427 

4 

Building  Energy  Consumption  =  29,437  (Btu/Sq  Ft/Year)  Floor  Area  =  20,328  (Sq  Ft) 

Source  Energy  Consumption  =  29,806  (Btu/Sq  Ft/Year) 
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***************************************************************************** 
*•*★**************★***************************«********«*******•*«*«**********-* 
**  ♦* 

**  TRACE  600  ANALYSIS 

**  ★★ 

**  by  ★* 


A***************************************************************'************* 

****************-**4r**«*******************i«r***********«**********4r************ 


ESOS  STUDY  AT  WSMR  -  BUILDING  124 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

<deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(8tu-min,/hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


8:  8:22  1/23/92 

124  .TM 
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System 


1 


Block 


RAO 


RADIATION 


«**«*«****★*«★***★*★***«*  COOLING  COIL  PEAK  ****★****♦*****★*****♦*♦♦*★*★♦♦★  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Mo/Hr: 

OAOB/WB/HR: 


0/  0 

0/  0/  0.0 


Mo/Hr: 

OADB: 


0/  0 
0 


Mo/Hr:  13/  1 
OADB:  24 


Envelope  Loads 
Skylite  Sotr 
Skytite  Cood 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Inf  iltraticxi 
Sub  Total==> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Total==> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Space 

Sens.+Lat. 

CBtuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


Ret.  Air 
Latent 
(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

OoOO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


space 

Sensible 

(Btuh) 


Percnt 
Of  Tot 
(X) 


Space  Peak 
Space  Sens 
(Btuh) 


Coil  Peak 
Tot  Sens 
(Btuh) 


Percnt 
Of  Tot 
(%) 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

Totals 

0.0 

0.0 

■  .  .MCTATTUn 

Capacity 

LLUL  acLcLI 1UN“ 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

'1,798.4 

C 

0.0 

0.0 

Inf  i  1 

Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

Preheat 

0.0 

C 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

C 

0.0 

0.0 

Return 

Humidif 

0.0 

C 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

C 

0.0 

0.0 

Rm  Exh 

Total 

-1,798.4 

Auxi  1 

Deg  F 
0.0 
0.0 
0.0 


Grains 

0.0 

0.0 

0.0 


Deg  F 
0.0 
0.0 
0.0 


■AIRFLOWS  (cfm) - — 

Cooling  Heating 


0 

7,893 

0 

0 

0 

0 

0 

0 


0 

0.00 

* 

0  0 

0.00 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

*  -70 

,104  -70,104 

6.36 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

*  -416,467  -416,467 

37.79 

0 

0.00 

*  -222,355  -222,355 _ 

20.18 

0 

0.00 

it 

0  0 

0.00 

0 

0.00 

it 

0  0 

0.00 

0 

0.00 

*  -392,993  -392,993 

35.66 

0 

0.00 

*  ‘1,101, 
* 

,919  -1,101,919 

100.00 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

<* 

0  0 

0.00 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

* 

0  0 

0.00 

0 

0.00 

* 

0  0 

0.00 

0.00 

* 

0 

0.00 

0.00 

* 

0 

0.00 

0.00 

* 

0 

0 

0.00 

★ 

0  0 

0.00 

★ 

0 

Si 

0.00 

* 

* 

0 

0.00 

0 

0.00 

*  -1,101, 

919  -1,101,919 

100.00 

ig  DB/WB/HR 

Gross  Total  .  Glass  (sf) 

^  a) 

F 

Grains 

Floor 

40,046 

0,0 

0.0 

Part 

18,194 

0.0 

0.0 

ExFlr 

0 

0.0 

0.0 

Roof 

13,348 

0  0 

Uall 

22,202  6,365  29 

--ENGINEERING  CHECKS-- 

--TEMPERATURES 

(F)--- 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

Clg 

Cfm/Sqft 

0.00 

SADB  0.0 

76.1 

Clg 

Cfm/ Ton 

0.00 

Plenum  0.0 

76.0 

Clg 

Sqft/Ton 

0.00 

Return  0.0 

76.0 

Clg 

Btuh/Sqft  0.00 

Ret/OA  0.0 

76.0 

No. 

People 

0 

Runarnd  0.0 

76.0 

Htg 

X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Htg 

Btuh/SqFt  -44.91 

Fn  Frict  0.0 

0.0 
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System  2  Peak  PTAC  -  PACICAGED  TERMINAL  AIR  COND. 

★★***ir************^******  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  **^*******^*  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  7/16 

* 

Mo/Hr:  7/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/UB/HR:  97/  64/  49.0 

* 

OADB:  97 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret-  Air 

Net 

Percnt 

* 

Space  Percnt 

* 

Space 

Peak 

Coi  1 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible  Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh)  (X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Glass  Solar 

11,664 

0 

11,664 

22.87 

* 

11,664  25.38 

* 

0 

0 

0.00 

Glass  Cond 

9,456 

0 

9,456 

18-54 

* 

9,456  20.57 

■* 

0 

0 

0.00 

Walt  Cond 

6,579 

0 

6,579 

12.90 

* 

6,579  14.31 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0  0.00 

★ 

0 

0 

0.00 

Sub  Total5:=> 

27,698 

0 

27,698 

54.31 

* 

27,698  60.27 

* 

0 

0 

0.00 

Internal  Loads 

4r 

Lights 

10,614 

0 

10,614 

20.81 

* 

10,614  23.09 

★ 

0 

0 

0.00 

People 

2,100 

2,100 

4.12 

* 

1,150  2.50 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0  0.00 

it 

0 

0 

0.00 

Sub  Total==> 

12,714 

0 

0 

12,714 

24.93 

11,764  25.60 

it 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

★ 

0  0,00 

it 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

3,379 

6.63 

* 

0  0.00 

it 

0 

0 

0.00 

Sup.  Fan  Heat 

711 

1.39 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

it 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

6,497 

6,497 

12.74 

* 

6,497  14.14 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total ==> 

46,910 

0  0  51,000 

100.00 

* 

45,960  100.00 

it 

0 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

tLcui  - 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AKtAS . 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

1, 

555 

Main  Clg  5.0 

60.0 

59.5 

2,000 

80.2  58 

.9  52 

3 

53.8  46.9  44.4 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0-0 

0.0 

0.0 

0 

0.0  0 

.0  0 

0 

0.0  0.0  0.0 

Roof 

0 

0  0 

Totals  5.0 

60.0 

Wall 

1, 

321 

432  33 

. tNlilNtfcKING 

CHECKS-- 

- 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg  %  OA 

10.5 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

210 

0  Clg  Cfm/Sqft 

1.29 

SADB 

54.0 

0.0 

Main  Htg  -0.0 

0 

0.0 

0.0 

Infil 

0 

0  Clg  Cfm/Ton 

400.00 

-  P 1 enum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,000 

0  Clg  Sqft/Ton 

311.00 

Return 

78.0 

0.0 

Preheat  -0,0 

2, 

000 

2.5 

53.6 

Mincfm 

0 

0  Clg  Btuh/Sqft 

38.59 

Ret/OA 

80.0 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,000 

0  No.  People 

5 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

210 

0  Htg  %  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0 

0,0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Auxi  1 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 
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RCXJM  PSYCHROMETRICS  -  ALTERNATIVE  1 
BASELINE  BLOG  124 


. P  S  Y  C  H  R 

0  M  E  T  R  I  C 

S  T  A 

T  E  P  0 

I  N  T  S 

Room  4 

Dry 

Uet 

Relat. 

Hunid. 

Temp. 

Bulb 

Bulb 

Hunid. 

Ratio 

Enthalpy  Diff. 

(F) 

<F> 

(%) 

(GR) 

(Btu/Lb)  (F) 

Space 

78,0 

58.2 

31.8 

52.7 

27.0 

Main  System 

Return  Air  Heat  Pickup 
Return  Fan 

Return  Air 

78.0 

58.2 

31.8 

52.7 

0.0 

0.0 

27.0 

Outdoor  Air 

97-3 

63.7 

16.0 

49.0 

31.1 

Return/Outdoor  Air  Mix 

80.0 

58.8 

29.5 

52.3 

27.4 

Blow  through  Fan 

Entering  Coil 

80.2 

58.9 

29.3 

52.3 

0.2 

27.4 

Leaving  Coil 

53.8 

49.0 

73.1 

52.3 

21.0 

Draw  Through  Fan 

Duct  Frictional  Heat 
Supply  Duct  Heat  Gain 
Cold  Deck  Supply  Air 

54.0 

49.1 

72-7 

52.5 

0.0 

0.2 

0.0 

21.1 

Supply  Air 

54.0 

49.1 

72.5 

52.3 

21.1 

Percent  Outside  Air 

10.50 

m 

Sensible  Heat  Ratio  (SHR) 

0.980 

Percent  Supply  Air  Bypassing  Coil 

0.00 

<%) 

' Coil  Airflow 

2,000 

(Cfm) 

BUILDING  UPVALUES  -  ALTERNATIVE  1 
BASELINE  BLOG  124 

. . . . BUILDING  U-VALUES 


Room 

Number 

Description 

Part, 

ExFlr 

Summr 

Sky  It 

—  Room  Upvalues  - 

(Btu/hr/sqft/F)  ^ 
Wintr  Summr 
Skylt  Roof  Windo 

y 

wintr 

Uindo 

Wall 

Cei  1 . 

Room 

Mass 

(lb/ 

sqft) 

Room 

Capac. 

(Btu/ 

sqft/F) 

1 

1$T  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

1-140 

1.259 

0.270 

0.000 

30.5 

6.09 

2 

2ND  FLOOR 

0.388 

0.000 

0-000 

0.000 

0.000 

1.140 

1.259 

0.270 

0.000 

30.3 

6.05 

3 

3RD  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.101 

1.140 

1.259 

0.270 

0.000 

81.8 

17.26 

Zone 

1  Total /Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

1.140 

1.259 

0.270 

0.000 

48.2 

9.95 

4 

1ST  &  2MD  FL  CLG 

0.000 

0.000 

0.000 

0-000 

0.000 

1.140 

1.259 

0.270 

0.000 

29.7 

5.94 

Zone 

2  Total /Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.270 

0.000 

29.7 

5.94 

System 

1  Total /Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

1.140 

1,259 

0.270 

0.000 

47.5 

9.79 

4 

1ST  &  2»«)  FL  CLG 

0.000 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.270 

0.000 

29.7 

5.94 

Zone 

2  Total /Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.270 

0.000 

29.7 

5.94 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.270 

0.000 

29.7 

5.94 

Bui Iding 

0.388 

0.000 

0.000 

0.000 

0.101 

1.140 

1.259 

0.270 

0.000 

46,8 

9.65 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BLOG  124 


BUILDING  AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

'  (sqft) 

1 

1ST  FLOOR 

1 

1 

12,303 

12,303 

6,065 

0 

0 

0 

0 

1,770 

27 

4,721 

2 

2N0  FLOOR 

1 

1 

12,840 

12,840 

6,065 

0 

0 

0 

0 

2,041 

29 

4,948 

3 

3RD  FLOOR 

1 

1 

13,348 

13,348 

6,065 

0 

0 

0 

13,348 

2,122 

29 

5,279 

Zone 

1  Total/Ave. 

38,491 

18,194 

0 

0 

0 

13,348 

5,933 

28 

14,948 

4 

1ST  &  2N0  FL  CLG 

1 

1 

1,555 

1,555 

0 

0 

0 

0 

0 

432 

33 

889 

Zone 

2  Total/Ave. 

1,555 

0 

0 

0 

0 

0 

432 

33 

889 

System 

1  Total/Ave. 

40,046 

18,194 

0 

0 

0 

13,348 

6,365 

29 

15,837 

4 

1ST  &  2ND  FL  CLG 

1 

1 

1,555 

1,555 

0 

0 

0 

0 

0 

432 

33 

889 

Zone 

2  Total/Ave. 

1.555 

0 

0 

0 

0 

0 

432 

33 

889 

System 

2  Total/Ave. 

1,555 

0 

0 

0 

0 

0 

432 

33 

889 

Building 

41,601 

18,194 

0 

0 

0 

13,348 

6,796 

29 

16,726 

t 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

Cool 

ing  Load  ---- 

----  Cooling 

Airflow 

----  Heating 

Airflow 

Des i gn 

Load 

Cap. 

(Ton) 

Hours 

<%) 

Hours 

Capacity 

(Btuh) 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

m 

Hours 

Cap. 

(Cfm) 

Hours 

-  (%) 

Hours 

0  - 

5 

0.3 

9 

198 

-89,921 

20 

599 

100.0 

0 

0 

0.0 

0 

0 

5  " 

10 

0.5 

7 

153 

-179,842 

12 

376 

200.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.8 

11 

241 

-269,763 

12 

358 

300.0 

0 

0 

0.0 

0 

0 

15  - 

20 

1.0 

6 

141 

-359,684 

10 

313 

400.0 

0 

0 

0.0 

0 

0 

20  - 

25 

1.3 

7 

170 

-449,605 

14 

430 

500.0 

0 

0 

0.0 

0 

0 

25  - 

30 

1.5 

9 

205 

-539,526 

16 

496 

600.0 

0 

0 

0.0 

0 

0 

30  - 

35 

1.8 

10 

235 

-629,447 

10 

304 

700.0 

0 

0 

0.0 

0 

0 

35  - 

40 

2.0 

7 

169 

-719,368 

4 

133 

800.0 

0 

0 

0.0 

0 

0 

40  - 

45 

2.3 

8 

185 

-809,289 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

45  • 

50 

2,5 

9 

215 

-899,210 

0 

0 

1,000.0 

0 

0 

0.0 

0 

0 

50  - 

55 

2.8 

7 

166 

-989,131 

0 

0 

1,100.0 

0 

0 

0.0 

0 

0 

55  - 

60 

3.0 

3 

66 

-1,079,052 

0 

0 

1,200.0 

0 

0 

0.0 

0 

0 

60  • 

65 

3.3 

3 

65 

-1,168,973 

0 

0 

1,300.0 

0 

0 

0.0 

0 

0 

65  - 

70 

3.5 

4 

86 

-1,258,894 

0 

0 

1,400.0 

0 

Q 

0.0 

0 

0 

70  - 

75 

3.8 

0 

0 

-1,348,815 

0 

0 

1,500.0 

0 

0 

0.0 

0 

0 

75  - 

80 

4.0 

0 

0 

-1,438,736 

0 

0 

1,600,0 

0 

0 

0.0 

0 

0 

80  - 

85 

4.3 

0 

0 

-1,528,657 

0 

0 

1,700.0 

0 

0 

0.0 

0 

0 

85  “ 

90 

4.5 

0 

0 

-1,618,578 

0 

0 

1,800.0 

0 

0 

0.0 

0 

0 

90  - 

95 

4.8 

0 

0 

-1,708,499 

0 

0 

1,900.0 

0 

0 

0.0 

0 

0 

95  - 

100 

5.0 

0 

0 

-1,798,420 

0 

0 

2,000.0 

100 

2,312 

0.0 

0 

0 

Hours  Off 

0.0 

0 

6,465 

0 

0 

5,751 

0.0 

0 

6,448 

0.0 

0 

8,760 
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ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,327 

85 

4,091 

14 

Feb 

15,627 

85 

3,373 

14 

March 

17,875 

85 

1,868 

9 

April 

15,378 

85 

313 

6 

Hay 

17,767 

99 

0 

0 

June 

19,004 

100 

0 

0 

July 

18,398 

100 

0 

0 

Aug 

19,776 

100 

0 

0 

Sept 

16,449 

98 

0 

0 

Oct 

16,550 

97 

27 

2 

Nov 

15,957 

85 

1,703 

10 

Dec 

16,525 

85 

3,133 

12 

Total 

206,633 

100 

14,508 

14 

Building  Energy  Consumption  = 

51, 

826  <Btu/Sq  Ft/Year) 

Source  Energy  Consumption  =  52,905  (Btu/Sq  Ft/Year) 


Floor  Area  =  41,601  (Sq  Ft) 


27 
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****^*****ir*itr********4r**********4t*****-******«r*****-*******-*««*******«******«** 
**  «* 
**  TRACE  600  ANALYSIS 


it-k 

•kit 


by 


<r* 

** 


***************************************************************************** 


ESOS  STUDY  AT  USMR  <  BUILDING  124 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS;  ALT  1-BSLN,  ALT2-ECO  (i£<10 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulbs 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.U 


31  cO 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Oate  Program  was  Run:  16:18:  7  1/28/92 

Dataset  Name:  124  .tm 
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System 


Block 


RAO 


-  RADIATION 


**************itit***iHtir**it 


COOLING  COIL  PEAK  ♦***♦***★**★*★*★★♦*♦♦*♦★***♦*★**  qlq  sp^cE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Mo/Hr: 

0/  0 

* 

Mo/Hr: 

0/  0 

•  Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/UB/HR: 

0/  0/  0, 

0 

* 

* 

OADB: 

0 

*  ^  OADB:  24 

Space 

Ret-  Air 

Ret-  Air 

Net 

Percnt  * 

Space 

Percnt 

*  Space  Peak  Coil  Peak 

Percnt 

Sens.-f-Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

*  (Btuh)  (Btdh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

*  0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0-00  * 

0 

0.00 

*  0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

•  -70,104  -70,104 

9.18 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

*  0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

♦  -105,358  -105,358 

13.80 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -222,355  -222,355. 

29.13 

Partition 

0 

0 

0,00  * 

0 

0.00 

*  0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  ♦ 

0 

0.00 

*  0  0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

*  ■"'-365,484  -365,484 

47.88 

Sub  Totat==> 

0 

0 

0 

0,00  * 

0 

0.00 

*  -763,300  -763,300 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

*00 

0,00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Stto  Total ==> 

0 

0 

0 

0 

0.00  * 

0 

0-00 

*00 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

*  0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

Duct  Heat  Pkup 

0 

0 

0-00  * 

0.00 

*  0 

0.^ 

OV/LfNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

*00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0-00 

*  0 

0^ 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

Grand  Total =«> 

0 

0  0  0 

0.00  ♦ 

0 

0.00 

*  -763,300  -763,300 

100,00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  40,046 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

0  0-0 

0.0  0.0 

0.0 

Part  18,194 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  13,348 

0  0 

Totals  0.0 

0.0 

Wall  22,202  6,365  29 

•HEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


--ENGINEERING  CHECKS-- 


-TEMPERATURES  (F)-- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Ftoh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAD8 

0.0 

76.1 

Main  Htg 

-1,798.4 

0 

0.0 

0.0 

Inf  i  1 

0 

7,340 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

76.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0-00 

Return 

0.0 

76.0 

Preheat 

0,0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

76.0 

Reheat 

0-0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

76,0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0,0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

-1,798.4 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-44.91 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

**★*♦**★**♦★*★★*******★*★  COOLING  COIL  PEAK  ***★★*♦**★**♦***★*★★★★**★***★**★  CLG  SPACE  PEAK  *****★*★★*★*  HEATING  COIL  PEAK  *★****★★ 


Peaked  at  Time  ==> 

Mo/Hr: 

r/16 

* 

Mo/Hr:  8/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/WB/HR;  97/  64/  49.0 

* 

OADB:  96 

* 

OAOB: 

0 

* 

* 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.-i-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

<X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

12,096 

0 

12,096 

23.96 

* 

12,960 

28.20 

* 

0 

0 

0.00 

Glass  Cond 

2,571 

0 

2,571 

5.09 

* 

2,330 

5.07 

* 

0 

0 

0.00 

Wall  Cond 

6,579 

0 

6,579 

13.03 

* 

6,219 

13.53 

«r 

0 

0. 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ss> 

21,246 

0 

21,246 

42.09 

* 

21,509 

46.80 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

10,614 

0 

10,614 

21.03 

* 

10,614 

23.09 

* 

0 

0 

0.00 

People 

2,100 

2,100 

4.16 

* 

1,150 

2,50 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

12,714 

0 

0 

12,714 

25.19 

* 

11,764 

25.60 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

3,120 

6.18 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

711 

1.41 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

<* 

0 

0,00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

0 

0.00 

OV/UNDR  Sizing 

12,687 

12,687 

25.13 

* 

12,687 

27.60 

♦ 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

"k 

0.00 

* 

0 

0.00 

Grand  Total ==> 

46,647 

0  0  50,479 

100.00 

* 

45,960 

100.00 

it 

0 

0 

0,00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/W6/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS . 

Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1, 

555 

Main  Clg  5.0 

60.0 

59.5 

2,000 

80.0  58.9  52.5 

53.8  46.9 

44.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  5.0 

60.0 

Wall 

1, 

321 

432  33 

. HEATING 

COIL  SELECTION . 

. AIRFLOWS  (cfm) 

. ENGINEERING  CHECKS-- 

“TEMPERATURES 

(F)-“- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

X  OA 

9.8 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

195 

0  Clg 

Cfm/Sqft 

1.29 

SADB 

54.0 

0.0 

Main  Htg  -0.0 

0 

0.0 

0.0 

Infil 

0 

0  Clg 

Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,000 

0  Clg 

Sqft/Ton 

311.00 

Return 

78.0 

0.0 

Preheat  -0.0 

2,000 

2.3 

53.6 

Mincfra 

0 

0  Clg 

Btuh/Sqft 

38.59 

Ret/OA 

79.9 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,000 

0  No. 

People 

5 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

195 

0  Htg 

X  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Auxil 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0,0 
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. PSYCHROME 

T  R  I  C 

S  T  A 

T  E  P  0 

I  N  T  S 

"  -  -  -  - 

Room  4 

Dry 

Wet 

Relat. 

Humid. 

Temp. 

Bulb 

Bulb 

Hunid. 

Ratio 

Enthalpy 

Oiff. 

(F) 

(F) 

<%) 

(GR) 

(Btu/Lb) 

(F) 

Space 

78.0 

58.2 

31.9 

52.9 

27.0 

Main  System 

Return  Air  Heat  Pickup 

0.0 

Return  Fan 

0.0 

Return  Air 

78.0 

58.2 

31.9 

52.9 

27-0 

Outdoor  Air 

97.3 

63.7 

16.0 

49.0 

31.1 

Return/Outdoor  Air  Mix 

79.9 

58.8 

29-7 

52.5 

27.4 

Blow  through  Fan 

0.2 

Entering  Coil 

80.0 

58.9 

29.6 

52.5 

27.4 

Leaving  Coil 

53.8 

49.0 

73.4 

52.5 

21.1 

Draw  Throu^  Fan 

0.0 

Duct  Frictional  Heat 

0.2 

Supply  Duct  Heat  Gain 

0.0 

Cold  Deck  Supply  Air 

54.0 

49.2 

73.0 

52.7 

21.1 

Supply  Air 

54.0 

49.1 

72.8 

52.5 

21.1 

Percent  Outside  Air 

9.76 

(%) 

Sensible  Heat  Ratio  (SHR) 

0.980 

Percent  Supply  Air  Bypassing  Coil 

0.00 

(%) 

Coil  Airflow 

2,000 

(Cfm) 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG.  124 

. . BUILDING  U-VALUES 


V  600 
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Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Sufpmr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

0.310 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

0.310 

3 

3RD  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.101 

0.310 

Zone 

1  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

0,310 

4 

1ST  &  2NO  FL  CLG 

0.000 

0.000 

0.000 

0.000 

0.000 

0.310 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.310 

System 

1  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

0.310 

4 

1ST  &  2NO  FL  CLG 

0.000 

0.000 

0.000 

0.000 

0.000 

0.310 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.310 

System 

2  Total/Ave. 

0.000 

0.000 

o.ooo 

0.000 

0.000 

0.310 

Building 

0.388 

0.000 

0,000 

0.000 

0.101 

0.310 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.318 

0.270 

0.000 

30,5 

6.09 

0.318 

0.270 

0.000 

30.3 

6.05 

0.318 

0.270 

0.000 

81.8 

17.26 

0.318 

0.270 

0.000 

48.2 

9.95 

0.318 

0.270 

0.000 

29.7 

5.94 

0.318 

0.270 

0.000 

29.7 

5.94 

0.318 

0.270 

0.000 

47.5 

9.79 

0.318 

0.270 

0.000 

29.7 

5.94 

0.318 

0.270 

0.000 

29.7 

5.94 

0.318 

0.270 

0.000 

29.7 

5.94 

0.318 

0.270 

0.000 

46.8 

9.65 
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BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG-  124 


BUILDING  AREAS 


Number 

of 

Room 

Duplicate 

Number 

Description 

Fir 

Rm 

1 

1ST  FLOOR 

1 

1 

2 

2ND  FLOOR 

1 

1 

3 

3RD  FLOOR 

1 

1 

Zone 

1  Total/Ave. 

4 

1ST  &  2ND  FL  CLG 

1 

1 

Zone 

2  Total/Ave- 

System 

1  Total/Ave. 

4 

1ST  &  2ND  FL  CLG 

1 

1 

Zone 

2  Total/Ave. 

System 

2  Total/Ave. 

Bui Iding 

Floor 

Total 

Exposed 

Area/Dupl 

Floor 

Partition 

Floor 

Room 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

12,303 

12,303 

6,065 

0 

12,840 

12,840 

6,065 

0 

13,348 

13,348 

6,065 

0 

38,491 

18,194 

0 

1,555 

1,555 

0 

0 

1,555 

0 

0 

40,046 

18,194 

0 

1,555 

1,555 

0 

0 

1,555 

0 

0 

1,555 

0 

0 

41,601 

18,194 

0 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

0 

0 

0 

1,770 

27 

0 

0 

0 

2,041 

29 

0 

0 

13,348 

2,122 

29 

0 

0 

13,348 

5,933 

28 

0 

0 

0 

432 

33 

0 

0 

0 

432 

33 

0 

0 

13,348 

6,365 

29 

0 

0 

0 

432 

33 

0 

0 

0 

432 

33 

0 

0 

0 

432 

33 

0 

0 

13,348 

6,796 

29 

Net  Wall 
Area 
(sqft) 

4,721 

4,948 

5,279 

14,948 

889 

889 

15,837 

889 

889 

889 

16,726 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - — 

.  Heating 

Load 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

<%) 

Hours 

Capacity  1 
(Btuh) 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfra) 

Hours 

(%) 

Hours 

0  - 

5 

0.3 

13 

324 

-89,921 

21 

568 

100.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.5 

10 

247 

-179,842 

15 

398 

200.0 

0 

0 

0.0 

0 

0 

10  " 

15 

0.8 

9 

232 

-269,763 

10 

259 

300.0 

0 

0 

0.0 

0 

0 

15  - 

20 

1,0 

8 

206 

-359,684 

17 

452 

400.0 

0 

0 

0.0 

0 

0 

20  - 

25 

1.3 

9 

242 

-449,605 

16 

424 

500,0 

0 

0 

0,0 

0 

0 

25  = 

30 

1.5 

8 

209 

-539,526 

13 

331 

600.0 

0 

0 

0.0 

0 

0 

30  - 

35 

1.8 

11 

276 

-629,447 

8 

211 

700.0 

0 

0 

0.0 

0 

0 

35  - 

40 

2.0 

10 

261 

-719,368 

0 

0 

800.0 

0 

0 

0.0 

0 

0 

40  - 

45 

2.3 

7 

183 

-809,289 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

45  - 

50 

2.5 

4 

113 

-899,210 

0 

0 

1,000.0 

0 

0 

0,0 

0 

0 

50  - 

55 

2.8 

6 

167 

-989,131 

0 

0 

1,100.0 

0 

0 

0,0 

0 

0 

55  - 

60 

3.0 

3 

86 

-1,079,052 

0 

0 

1,200.0 

0 

0 

0.0 

0 

0 

60  - 

65 

3.3 

2 

43 

-1,168,973 

0 

0 

1,300.0 

0 

0 

0.0 

0 

0 

65  - 

70 

3.5 

0 

0 

-1,258,894 

0 

0 

1,400.0 

0 

0 

0.0 

0 

0 

70  - 

75 

3.8 

0 

0 

-1,348,815 

0 

0 

1,500.0 

0 

0 

0,0 

0 

0 

75  - 

80 

4.0 

0 

0 

-1,438,736 

0 

0 

1,600.0 

0 

0 

0.0 

0 

0 

80  - 

85 

4.3 

0 

0 

-1,528,657 

0 

0 

1,700.0 

0 

0 

0.0 

0 

0 

85  » 

90 

4.5 

0 

0 

-1,618,578 

0 

0 

1,800.0 

0 

0 

0.0 

0 

0 

90  » 

95 

4.8 

0 

0 

-1,708,499 

0 

0 

1,900.0 

0 

0 

0.0 

0 

0 

95  = 

100 

5.0 

0 

0 

-1,798,420 

0 

0 

2,000.0 

100 

2,643 

0.0 

0 

0 

Hours  Off 

0.0 

0 

6,171 

0 

0 

6,117 

0.0 

0 

6,117 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION . - . . 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,211 

85 

3,436 

10 

Feb 

15,502 

85 

2,752 

10 

March 

17,678 

85 

1,208 

7 

Apri  1 

15,279 

83 

163 

4 

May 

17,818 

99 

0 

0 

June 

18,787 

100 

0 

0 

July 

18,071 

100 

0 

0 

Aug 

19,567 

100 

0 

0 

Sept 

16,586 

98 

0 

0 

Oct 

16,599 

97 

0 

0 

Nov 

15,754 

96 

1,102 

7 

Dec 

16,455 

85 

2,530 

8 

Total 

205,305 

100 

11,192 

'  10 

Building  Energy  Consumption  =  43,747  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  =  44,579  (Btu/Sq  Ft/Year) 


Floor  Area  =  41,601  (Sq  Ft) 


27 
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** 

**  TRACE  600  ANALYSIS  ** 


** 

■k* 

kit 


by 


***************************************************************************** 

**«*4r4r*4r******************i^*«*****4t******************4r**************4r*«****** 


ESOS  STUDY  AT  WSMR  -  BUILDING  124 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  5  \  /  -n 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALt/-ECO  (ECO*^ 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3,9171 

(Lb-min,/hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  17:  6:46  1/28/92 

Dataset  Name:  124  .TM 
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**★★★**★**★******★*★★**★***♦* 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Mo/Hr;  ( 

y  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAD8/UB/HR: 

0/  0/  0. 

0 

* 

OADB:  0 

* 

OADB:  24 

* 

* 

ly 

Space 

Ret.  Air 

Ret.  Air 

Met 

Percnt 

* 

Space  Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh)  (*) 

* 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-70, 

104  -70,104 

9.16 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-107,227  -107,227 

14.01 

Wall  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-222,355  -222,355  . 

29.06 

Partition 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Infi It rat I on 

0 

0 

0.00 

* 

0  0.00 

* 

-365, 

484  -365,484 

47.77 

Sub  Total 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-765, 

169  -765,169 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0  0.00 

it 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Sub  Total 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

OoOO 

* 

0  0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0,00 

★ 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

■* 

0.00 

* 

0 

Oja, 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

cH 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

oW 

Terminal  Bypass 

0 

0 

0 

0.00 

it 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0.00 

* 

0  0.00 

* 

-765, 

169  -765,169 

100.00 

AREAS 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

'  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

40,046 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0. 

.0  0. 

.0 

0.0  0.0  0.0 

Part 

18,194 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0. 

.0  0. 

.0 

0.0  0.0  0.0 

ExFlr 

0 

Opt  Vent  0 . 0 

0.0 

0.0 

0 

0.0 

0. 

.0  0. 

.0 

0.0  0.0  0.0 

Roof 

13,348 

0  0 

Totals  0.0 

0.0 

Wall 

22,202  6,365  29 

-MiKTLUW:)  VCTHi; 

-  --tNUlNttKlNU 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

76.1 

Main  Htg  -1,798.4 

0  0.0 

0.0 

Infil 

0 

7,340  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

76.0 

Aux  Htg  0.0 

o 

o 

o 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

76.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

76.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No,  People 

0 

Runarnd  0.0 

76.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0,0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -1,798.4 

Auxi  1 

0 

0  Htg  Btuh/SqFt 

-44.91 

Fn  Frict  0.0 

0.0 
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System 


Peak 


PTAC 


-  PACKAGED  TERMINAL  AIR  COND. 


****************4r**i<r*****  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  : 

r/16 

* 

Mo/Hr:  7/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/UB/HR:  97/  64/  49.0 

* 

OADB:  97 

* 

OADB: 

0 

it 

* 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil 

Peak  Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

♦ 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh)  (X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Glass  Solar 

7,776 

0 

7,776 

15.32 

* 

7,776 

16.92 

* 

0 

0  0.00 

Glass  Cond 

2,617 

0 

2,617 

5.16 

* 

2,617 

5.69 

* 

0 

0  0.00 

Uall  Cond 

6,579 

0 

6,579 

12.97 

* 

6,579 

14.31 

* 

0 

0,  0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Sub  Total==> 

16,972 

0 

16,972 

33.45 

* 

16,972 

36.93 

* 

0 

0  0.00 

Internal  Loads 

* 

* 

Lights 

10,614 

0 

10,614 

20.92 

* 

10,614 

23.09 

* 

0 

0  0.00 

People 

2,100 

2,100 

4.14 

* 

1,150 

2.50 

* 

0 

0  0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Sub  Total ==> 

12,714 

0 

0 

12,714 

25.06 

* 

11,764 

25.60 

* 

0 

0  0.00 

Ceiling  Load 

0 

0 

0 

0.00 

♦ 

0 

0.00 

* 

0 

0  0.00 

Outside  Air 

0 

0 

0 

3,120 

6.15 

* 

0 

0.00 

* 

0 

0  0.00 

Sup.  Fan  Heat 

711 

1.40 

* 

0.00 

* 

0  0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0  0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0  0.00 

OV/UNOR  Sizing 

17,224 

17,224 

33.94 

* 

17,224 

37.48 

* 

0 

0  0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

★ 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

♦ 

0.00 

* 

0  0.00 

Grand  Total==> 

46,910 

0  0  50,742 

100.00 

* 

45,960 

100.00 

* 

0 

0  0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS . . 

Glass  (sf)  (%) 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

1, 

555 

Main  Clg  5-0 

60.0 

59.5 

2,000 

80.0  58.9  52.5 

53.8  46.9 

44.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0,0 

0.0 

0 

0.0  0, 

.0  0.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  5.0 

60.0 

rnti  cci  crTfmi-- 

Uall 

1, 

321 

432  33 

- MiKrLuw:>  ^cim; 

. hNUINhtKING 

CHECKS-- 

- 

-TEMPERATURES  (F)-- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

X  OA 

9.8 

Type 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

195 

0  Clg 

Cfm/Sqft 

1.29 

SADB 

54.0  0.0 

Main  Htg  -0.0 

0 

0.0 

0.0 

Inf  i  1 

0 

0  Clg 

Cfm/Ton 

400.00 

Plenum 

78.0  0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,000 

0  Ctg 

Sqft/Ton 

311,00 

Return 

78.0  0.0 

Preheat  -0.0 

2,000 

2.3 

53.6 

Mincfm 

0 

0  Clg 

Btuh/Sqf t 

38.59 

Ret/OA 

79.9  0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,000 

0  No. 

People 

5 

Runarnd 

78.0  0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

195 

0  Htg 

X  OA 

0.0 

Fn  MtrTD 

0.1  0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1  0.0 

Total  0.0 

Aux  i  1 

0 

0  Htg 

Btuh/SqFt 

0,00 

Fn  Frict 

0,2  0.0 
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. PSYCH 

R  0  M  E  T  R  I  C 

S  T  A 

T  E  P  0  : 

I  N  T  S 

Room  4 

Dry 

Wet 

Relat. 

Humid. 

Temp. 

Bulb 

Bulb 

Humid. 

Ratio 

Enthalpy  Diff. 

(F) 

(F) 

m 

(GR) 

(Btu/Lb)  (F) 

Space 

Main  System 

Return  Air  Heat  Pickup 
Return  Fan 

78.0 

58.2 

31.9 

52.9 

27.0 

0.0 

0.0 

Return  Air 

78.0 

58.2 

31.9 

52.9 

27.0 

Outdoor  Air 

97.3 

63.7 

16.0 

49.0 

31.1 

Return/Outdoor  Air  Mix 
Blow  through  Fan 

79.9 

58.8 

29.7 

52.5 

27.4 

0.2 

Entering  Coil 

80.0 

58.9 

29.6 

52.5 

27.4 

Leaving  Coil 

Draw  Through  Fan 

Duct  Frictional  Heat 
Supply  Duct  Heat  Gain 

53.8 

49.0 

73.4 

52.5 

21.1 

0.0 

0.2 

0.0 

Cold  Deck  Supply  Air 

54=0 

49.2 

73.0 

52.7 

21.1 

Supply  Air 

54.0 

49.1 

72.8 

52.5 

21.1 

Percent  Outside  Air  9.76  (%) 

Sensible  Heat  Ratio  (SHR)  0o980 

Percent  Supply  Air  Bypassing  Coil  0.00  (%) 

Coil  Airflow  2,000  (Cfm) 

mJILDING  U-VALUES  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  (GRAY)  BLDG.  124 

. BUILDING  U-VALUES 


V  600 
PAGE  46 


Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

0.315 

2 

2N0  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

0.315 

3 

3RD  FLOOR 

0.388 

0,000 

0.000 

0.000 

0.101 

0.315 

Zone 

1  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

0.315 

4 

1ST  &  2ND  FL  CLG 

0.000 

0.000 

0.000 

0.000 

0,000 

0.316 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0,316 

System 

1  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.101 

0.315 

4 

1ST  &  2N0  FL  CLG 

0.000 

0.000 

0.000 

0.000 

0.000 

0.316 

Zone 

2  Total/Ave. 

0.000 

0.000 

0.000 

0,000 

0,000 

0,316 

System 

2  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.316 

Building 

0.388 

0.000 

0.000 

0.000 

0,101 

0.315 

Room  Room 
Mass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

0.324 

0,270 

0.000 

30.5 

6,09 

0.324 

0.270 

0.000 

30.3 

6.05 

0.324 

0.270 

0.000 

81.8 

17.26 

0.324 

0.270 

0.000 

48.2 

9.95 

0.324 

0,270 

0.000 

29.7 

5.94 

0.324 

0.270 

0.000 

29.7 

5,94 

0,324 

0,270 

0.000 

47.5 

9.79 

0.324 

0.270 

0,000 

29.7 

5.94 

0.324 

0.270 

0.000 

29.7 

5.94 

0.324 

0,270 

0.000 

29.7 

5.94 

0.324 

0,270 

0.000 

46.8 

9.65 
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BUILDING  AREAS  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  (GRAY)  BLDG.  124 


BUILDING  AREAS 


Floor 


Nunber  of 

Area/Dupl 

Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

1ST  FLOOR 

1 

1 

12,303 

2 

2ND  FLOOR 

1 

1 

12,840 

3 

Zone 

3RO  FLOOR 

1  Total/Ave. 

1 

1 

13,348 

4 

Zone 

System 

1ST  &  2N0  FL  CLG 
2  Total/Ave. 

1  Total/Ave. 

1 

1 

1,555 

4 

Zone 

System 

1ST  &  2ND  FL  CLG 
2  Total/Ave. 
2  Total/Ave. 

1 

1 

1,555 

Building 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

12,303 

6,065 

0 

0 

12,840 

6,065 

0 

0 

13,348 

6,065 

0 

0 

38,491 

18,194 

0 

0 

1,555 

0 

0 

0 

1,555 

0 

0 

0 

40,046 

18,194 

0 

0 

1,555 

0 

0 

0 

1,555 

0 

0 

0 

1,555 

0 

0 

0 

41,601 

18,194 

0 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

1,770 

27 

4,721 

0 

0 

2,041 

29 

4,948 

0 

13,348 

2,122 

29 

5,279 

0 

13,348 

5,933 

28 

14,948 

0 

0 

432 

33 

889 

0 

0 

432 

33 

889 

0 

13,348 

6,365 

29 

15,837 

0 

0 

432 

33 

889 

0 

0 

432 

33 

889 

0 

0 

432 

33 

889 

0 

13,348 

6,796 

29 

16,726 
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System  Totals 


Percent 

----  Cooling  Load 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

<Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfn.) 

Hours 

(%) 

Hours 

0  - 

5 

0.3 

13 

338 

-89,921 

18 

523 

100.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.5 

8 

208 

-179,842 

14 

413 

200.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.8 

10 

254 

-269,763 

13 

382 

300.0 

0 

0 

0.0 

0 

0 

15  - 

20 

1.0 

8 

213 

-359,684 

14 

402 

400.0 

0 

0 

0.0 

0 

0 

20  - 

25 

1.3 

9 

226 

-449,605 

18 

527 

500.0 

0 

0 

0.0 

0 

0 

25  “ 

30 

1.5 

12 

313 

-539,526 

13 

370 

600.0 

0 

0 

0.0 

0 

0 

30  - 

35 

1.8 

11 

281 

-629,447 

8 

239 

700.0 

0 

0 

0.0 

0 

0 

35  - 

40 

2.0 

9 

234 

-719,368 

0 

0 

800.0 

0 

0 

0.0 

0 

0 

40  " 

45 

2.3 

6 

155 

-809,289 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

45  - 

50 

2.5 

7 

169 

-899,210 

0 

0 

1,000.0 

0 

0 

0.0 

0 

0 

50  - 

55 

2.8 

4 

109 

-989,131 

0 

0 

o 

o 

o 

0 

0 

0.0 

0 

0 

55  - 

60 

3.0 

1 

20 

-1,079,052 

0 

0 

1,200.0 

0 

0 

0.0 

0 

0 

60  - 

65 

3.3 

0 

0 

-1,168,973 

0 

0 

1,300.0 

0 

0 

0.0 

0 

0 

65  - 

70 

3.5 

0 

0 

-1,258,894 

0 

0 

1,400.0 

0 

0 

0.0 

0 

0 

70  - 

75 

3.8 

0 

0 

-1,348,815 

0 

0 

1,500.0 

0 

0 

0.0 

0 

0 

75  - 

80 

4.0 

0 

0 

-1,438,736 

0 

0 

1,600.0 

0 

0 

0.0 

0 

0 

80  - 

85 

4.3 

0 

0 

-1,528,657 

0 

0 

1,700.0 

0 

0 

0.0 

0 

0 

85  » 

90 

4.5 

0 

0 

-1,618,578 

0 

0 

1,800.0 

0 

0 

0.0 

0 

0 

90  - 

95 

4.8 

0 

0 

-1,708,499 

0 

0 

1,900.0 

0 

0 

0.0 

0 

0 

95  - 

100 

5.0 

0 

0 

-1,798,420 

0 

0 

2,000.0 

100 

2,557 

0.0 

0 

0 

Hours  Off 

0,0 

0 

6,240 

0 

0 

5,904 

0.0 

0 

6,203 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

<kUh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,280 

85 

3,655 

10 

Feb 

15,584 

85 

2,989 

10 

March 

17,756 

85 

1,489 

7 

April 

15,310 

83 

234 

4 

May 

17,693 

98 

0 

0 

June 

18,561 

100 

0 

0 

July 

17,843 

100 

0 

0 

Aug 

19,367 

100 

0 

0 

Sept 

16,385 

97 

0 

0 

Oct 

16,574 

97 

8 

2 

Nov 

15,899 

85 

1,381 

7 

Dec 

16,525 

85 

2,777 

8 

Total 

204,777 

100 

12,532 

10 

Building  Energy  Consumption  = 

46,926  (Btu/Sq  ft/Year) 

Source  Energy  Consumption  = 

47,858  (Btu/Sq  Ft/Year) 

Floor  Area  =  41,601  (Sq  Ft) 
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TRACE  600  ANALYSIS 


** 


** 


★★ 


itit 

** 


**★«*★******★*********«****«****-**********************************«*****««**« 

***-**************«****4r*4r****«******^-«r****4r********«*4r«4r************«****«** 


ESOS  STUDY  AT  USMR  >  BUILDING  128 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^  .. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO  (ECXD*^ 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


Summer  Clearness  Number:  1.00 

Winter  Clearness  Number:  1.00 

Summer  Design  Dry  Bulb:  98  (F) 

Summer  Design  Wet  Bulb:  64  (F) 

Winter  Design  Dry  Bulb:  24  (F) 

Summer  Ground  Relectance:  0.20 

Winter  Ground  Relectance:  0.20 


ELPASO.W 

31.0  (deg) 
106.0  (deg) 

6 

3,918  (ft) 
25.8  (in.  Hg) 


Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


0.0653  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

0.9575  (Btu-min./hr/cuft/F) 
4,214.8  (Btu-min./hr/cuft) 
3.9171  (Lb-min./hr/cuft) 


Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run:  14:52:  3  1/  3/92 

Dataset  Name;  128  .TM 
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System 


Block 


RAO 


-  RADIATION 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Mo/Hr;  ( 

)/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/WB/HR: 

0/  0/  0. 

0 

* 

* 

OADB: 

0 

* 

0A08:  24 

Space 

Ret.  Air 

Ret.  Air 

Met  Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak  Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh)  (X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0.00 

a 

0 

0.00 

* 

-86,746 

-86,746  9.19 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0  0,00 

Glass  CcM>d 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-266,247 

-266,247  28.22 

Uail  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

« 

-248,874 

-248,874,  26.37 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0,00 

Exposed  Floor 

0 

0 

0,00 

* 

0 

0.00 

* 

-28,776 

-28,776  3.05 

Infiltration 

0 

0 

0.00 

n 

0 

0.00 

* 

-312,956 

-312,956  33.17 

Sub  Total=2> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-943,598 

-943,598  100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Pec^le 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0  0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

« 

0 

0.00 

* 

0 

0  0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0  0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

0  0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0  0^ 

OV/UMDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  H 

Exhaust  Heat 

0 

0 

0 

OcOO 

* 

0.00 

* 

0  oW 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

0  0.00 

Grand  Total ==> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

-943,598 

-943,598  100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-  AREAS  - 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor  42,830 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Part  16,612 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

ExFlr 

872 

Opt  Vent  OoO 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Roof  14,496  0  0 

Totals  0,0 

0.0 

Wall  26, 

150  4,806  18 

■«iKrLuw;>  iCTin; 

--tNlilNfctKlNU 

CHECKS-- 

-TEMPERATURES  (F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type  Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00  SADB  0.0  68.1 

Main  Htg  '■1,284.6 

0 

0.0 

0.0 

Inf  il 

0 

7,428 

Clg 

Cfm/Ton 

0.00  Plenum  0.0  68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg 

Sqf t/Ton 

0.00  Return  0.0  68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0  68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

0 

No. 

People 

0  Runarnd  0.0  68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0  Fn  MtrTD  0.0  0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00  Fn  BldTD  0.0  0.0 

Total  -1,284.6 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-29.99  Fn  Frict  0.0  0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  128 


BUILDING  UPVALUES 


Room  Upvalues 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.000 

1.140 

3 

3RD  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.136 

1.140 

Zone 

1  Total /Ave. 

0.388 

0.750 

0.000 

0.000 

0.136 

1.140 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.136 

1.140 

Building 

0.388 

0.750 

0.000 

0.000 

0.136 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  128 

. .  . . . . —  BUILDING 


Floor 

Total 

Number  of 

Area/D upl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

13,835 

13,835 

10,346 

2 

2ND  FLOOR 

1 

1 

14,499 

14,499 

3,133 

3 

3RD  FLOOR 

1 

1 

14,496 

14,496 

3,133 

Zone 

1  Total/Ave, 

42,830 

16,612 

System 

1  Total/Ave. 

42,830 

16,612 

Building 

42,830 

16,612 

Room 

Room 

Hass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.265 

0.000 

43.9 

8.78 

1.259 

0.265 

0.000 

36.3 

7.26 

1.259 

0.265 

0.000 

87.8 

18.45 

1.259 

0.265 

0.000 

56.2 

11.54 

1.259 

0.265 

0,000 

56.2 

11.54 

1.259 

0.265 

0.000 

56.2 

11.54 

AREAS 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Uall 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

(sqft) 

872 

0 

0 

0 

1,602 

18 

7,115 

0 

0 

0 

0 

1,602 

18 

7,115 

0 

0 

0 

14,496 

1,602 

18 

7,115 

872 

0 

0 

14,496 

4,806 

18 

21,344 

872 

0 

0 

14,496 

4,806 

18 

21,344 

872 

0 

0 

14,496 

4,806 

18 

21,344 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASELINE  BUILDING  128 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

<8tuh) 

(X) 

(Cfm) 

(X) 

0  -  5 

0.0 

0 

0 

-64,230 

19 

383 

0.0 

0 

0 

5  -  10 

0.0 

0 

0 

-128,460 

14 

279 

0.0 

0 

0 

10  -  15 

0.0 

0 

0 

-192,690 

13 

268 

0.0 

0 

0 

15  -  20 

0.0 

0 

0 

-256,920 

11 

225 

0.0 

0 

0 

20  -  25 

0.0 

0 

0 

-321,150 

13 

261 

0.0 

0 

0 

25  -  30 

0.0 

0 

0 

-385,380 

16 

336 

0.0 

0 

0 

30  -  35 

0.0 

0 

0 

-449,610 

9 

175 

0.0 

0 

0 

35  -  40 

0.0 

0 

0 

-513,840 

5 

112 

0.0 

0 

0 

40  •  45 

0.0 

0 

0 

-578,070 

0 

0 

0.0 

0 

0 

45  -  50 

0.0 

0 

0 

-642,300 

0 

0 

0.0 

0 

0 

50  -  55 

0.0 

0 

0 

-706,530 

0 

0 

0.0 

0 

0 

55  -  60 

0.0 

0 

0 

-770,760 

0 

0 

0.0 

0 

0 

60  -  65 

0.0 

0 

0 

-834,990 

0 

0 

0.0 

0 

0 

65  -  70 

0.0 

0 

0 

-899,220 

0 

0 

0.0 

0 

0 

70  -  75 

0.0 

0 

0 

-963,450 

0 

0 

0.0 

0 

0 

75  "  80 

0.0 

0 

0 

-1,027,680 

0 

0 

0.0 

0 

0 

80  »  85 

0.0 

0 

0 

-1,091,910 

0 

0 

0.0 

0 

0 

85  -  90 

0.0 

0 

0 

-1,156,140 

0 

0 

0.0 

0 

0 

90  »  95 

0.0 

0 

0 

-1,220,370 

0 

0 

0.0 

0 

0 

95  “100 

0.0 

0 

0 

-1,284,600 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,721 

0.0 

0 

8,760 

----  Heating  Airflow 
Cap.  Hours 
(Cfm)  iX) 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kU) 

(Therm) 

(Thrm/hr) 

Jan 

14,831 

68 

2,878 

11 

Feb 

13,411 

68 

2,057 

11 

March 

14,027 

68 

253 

6 

April 

11,693 

64 

0 

0 

May 

12,708 

64 

0 

0 

June 

12,631 

64 

0 

0 

July 

11,770 

64 

0 

0 

Aug 

13,177 

64 

0 

0 

Sept 

11,693 

64 

0 

0 

Oct 

12,708 

64 

0 

0 

Nov 

13,306 

68 

409 

5 

Dec 

14,362 

68 

1,918 

9 

Total 

156,314 

68 

7,514 

11 

Building  Energy  Consumption  =  30,000  (Btu/Sq  Ft/Year)  Floor  Area  =  42,830  <Sq  Ft) 

Source  Energy  Consumption  s  30,543  (Btu/Sq  Ft/Year) 
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ESOS  STUDY  AT  WSMR  -  BUILDING  128 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC,  y 

EFFICIENT  WINDOWS:  ALT  l-BSLN,  ALT2-ECO  (  CECQ 


Weather  File  Code: 

Location: 

ELPASO.W 

Latitude: 

31,0  (deg) 

Longitude: 

106,0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25,8  (in.  Hg) 

Summer  Clearness  Number: 

1,00 

Winter  Clearness  Number: 

1,00 

Summer  Design  Dry  Bulb; 

98  (F) 

Summer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

13:28;  1  1/20/92 

Dataset  Name; 

128  .TM 
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System 


Block 


RAO 


-  RADIATION 


COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL 


PEAK  ****A 


Peaked  at  Time 

B3E> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ss> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

if 

OADB:  24 

Space 

Ret-  Air 

Ret,  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

<%} 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-86,746 

-86,746 

12.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

^  -67,335 

-67,335 

9.32 

Wall  Cond 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

-248,874 

-248,874 

34.43 

Partition 

0 

0 

OoOO 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-28,776 

-28,776 

3.98 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-291,049 

-291,049 

40.27 

Sub  Total «> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-722,780 

-722,780 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total »=> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

-* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0^ 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

oM 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

If 

0.00 

-* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-722,780 

-722,780 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . . 

Glass  <sf) 


(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0,0 

0.0 

0.0 

0 

OeO 

Totals 

0.0 

0.0 

■•'•HPATTUC 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,284.6 

C 

0.0 

0.0 

Inf  i  1 

Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

Preheat 

0.0 

C 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

c 

0.0 

0.0 

Return 

Humidif 

0,0 

c 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

c 

0.0 

0.0 

Rm  Exh 

Total 

-1,284.6 

Auxi  1 

(%) 


Deg  F 
0.0 
0.0 
0.0 


Grains 

0.0 

0.0 

0.0 


•AIRFLOWS  (cfm)- 
Cooling  I 
0 
0 
0 
0 
0 
0 
0 
0 


Deg  F 

Deg  F 

Grains 

Floor 

42,830 

0.0 

0,0 

0,0 

Part 

16,612 

0.0 

0.0 

0.0 

ExFlr 

872 

0.0 

0.0 

0.0 

Roof 

14,496 

0  0 

Walt 

26,150 

4,806  18 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES  (F)--- 

eating 

Clg 

X  OA 

0.0 

Type 

Clg  Htg 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0  68.1 

6,908 

Clg 

Cfm/Ton 

0.00 

Plenum 

0,0  68.0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0  68.0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0  68.0 

0 

No. 

People 

0 

Runarnd 

0.0  68.0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0  0.0 

0 

Htg 

Cfm/SqFt 

0,00 

Fn  BldTO 

0.0  0.0 

0 

Htg 

Btuh/SqFt 

-29.99 

Fn  Frict 

0.0  0.0 

D3-86 


V  600 
PAGE  3 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  -  BLDG,  128 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  UPVALUES 


Room  U- Values 
<Btu/hr/sqft/F) 


Room 

Number  Description 

1  1ST  FLOOR 

2  2ND  FLOOR 

3  3RD  FLOOR 

Zone  1  Total/Ave, 

System  1  Total/Ave. 

Building 


Sifnmr 

Wintr 

Part, 

ExFlr 

Skylt 

Skylt 

0.388 

0.750 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.000 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

Summr 

Wintr 

Roof 

Uindo 

Uindo 

Wall 

0.000 

0.310 

0.318 

0.265 

0.000 

0.310 

0.318 

0.265 

0.136 

0.310 

0.318 

0.265 

0.136 

0.310 

0.318 

0.265 

0.136 

0.310 

0.318 

0.265 

0.136 

0.310 

0.318 

0.265 

Room 

Room 

Hass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

43.9 

8.78 

0.000 

36.3 

7.26 

0.000 

87.8 

18.45 

0.000 

56.2 

11.54 

0.000 

56.2 

11.54 

0-000 

56.2 

11.54 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  -  BLDG.  128 

. . . BUILDING  AREAS 


Floor 

Total 

Number  of 

Area/Oupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

13,835 

13,835 

10,346 

2 

2ND  FLOOR 

1 

1 

14,499 

14,499 

3,133 

3 

3R0  FLOOR 

1 

1 

14,496 

14,496 

3,133 

Zone 

1  Total/Ave. 

42,830 

16,612 

System 

1  Total/Ave. 

42,830 

16,612 

Bui Iding 

42,830 

16,612 

X 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

\  idow 

Win 

Net  W  .1 

Area 

Area 

/Rf 

Area 

\rea 

/Wl 

A  }a 

(sqft) 

(sqft) 

(X) 

(sqft) 

'  qft) 

(X) 

(sq  :) 

872 

0 

0 

0 

,602 

18 

7,  5 

0 

0 

0 

0 

,602 

18 

7,  5 

0 

0 

0 

14,496 

,602 

18 

7,  5 

872 

0 

0 

14,496 

,806 

18 

21.:  -4 

872 

0 

0 

14,496 

,806 

18 

21.:  -4 

872 

0 

0 

14.496 

,806 

18 

21.:  .4 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE 
EFFICIENT  WINDOWS  -  BLDG.  128 


SYSTEM  LOAD 


PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

.  Heating  Load 

----  Cooling  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(X> 

0  -  5 

0.0 

0 

0 

-64,230 

20 

367 

0.0 

0 

0 

5  -  10 

0.0 

0 

0 

-128,460 

18 

329 

0.0 

0 

0 

10  “  15 

0.0 

0 

0 

-192,690 

14 

254 

0.0 

0 

0 

15  -  20 

0.0 

0 

0 

-256,920 

14 

268 

0.0 

0 

0 

20  -  25 

0.0 

0 

0 

-321,150 

12 

231 

0.0 

0 

0 

25  -  30 

0.0 

0 

0 

-385,380 

11 

199 

0.0 

0 

0 

30  -  35 

0.0 

0 

0 

-449,610 

10 

191 

0.0 

0 

0 

35  -  40 

0.0 

0 

0 

-513,840 

2 

31 

0.0 

0 

0 

40  -  45 

0.0 

0 

0 

-578,070 

0 

0 

0.0 

0 

0 

45  -  50 

0.0 

0 

0 

-642,300 

0 

0 

0.0 

0 

0 

50  -  55 

0.0 

0 

0 

-706,530 

0 

0 

0.0 

0 

0 

55  -  60 

0.0 

0 

0 

-770,760 

0 

0 

0.0 

0 

0 

60  -  65 

0.0 

0 

0 

-834,990 

0 

0 

0.0 

0 

0 

65  -  70 

0.0 

0 

0 

-899,220 

0 

0 

0.0 

0 

0 

70  -  75 

0.0 

0 

0 

-963,450 

0 

0 

0.0 

0 

0 

75  -  80 

0.0 

0 

0 

-1,027,680 

0 

0 

0.0 

0 

0 

80  -  85 

0.0 

0 

0 

-1,091,910 

0 

0 

0.0 

0 

0 

85-90 

0.0 

0 

0 

-1,156,140 

0 

0 

0.0 

0 

0 

90  -  95 

0.0 

0 

0 

-1,220,370 

0 

0 

0.0 

0 

0 

95  -  100 

0.0 

0 

0 

-1,284,600 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,890 

0.0 

0 

8,760 

Heating  Airflow  ----- 
Cap.  Hours  Hours 
(Cfm)  (%) 

0.0  0  0 

OoO  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 


D3-88 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  60 
PAGE 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

14,831 

68 

2,506 

8 

Feb 

13,243 

68 

1,639 

8 

March 

13,999 

68 

207 

5 

Apri  t 

11,693 

64 

0 

0 

May 

12,708 

64 

0 

0 

June 

12,631 

64 

0 

0 

July 

11,770 

64 

0 

0 

Aug 

13,177 

64 

0 

0 

Sept 

11,693 

64 

0 

0 

Oct 

12,708 

64 

0 

0 

Nov 

12,337 

68 

280 

5 

Dec 

13,686 

68 

1,585 

7 

Total 

154,474 

68 

6,218 

8 

Building  Energy  Consumption  * 

26. 

827  <Btu/Sq 

Ft/Year) 

Source  Energy  Consumption  =  27,276  (Btu/Sq  Ft/Year) 


Floor  Area  =  42,830  (Sq  Ft) 


18 
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ESOS  STUDY  AT  USMR  -  BUILDING  129 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  y 

EFFICIEMT  WINDOWS:  ALT  1-BSLM,  ALT2-EC0  (ECO*<^ 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Ntmber: 
Winter  Clearness  Nunber: 
Summer  Design  Dry  Bulb: 
Sinner  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(8tu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  13:55:42  1/22/92 

Dataset  Name:  129  ,TM 
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RADIATION 


************************* 


COOLING  COIL  PEAK  **********±*******************it*  cLG  SPACE  PEAK  ♦*♦♦*♦**★**★  HEATING  COIL  PEAK  ****** 


Peaked  at  Time  ==> 

Mo/Hr;  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  *=> 

OAOB/WB/HR: 

0/  0/ 

0.0 

* 

* 

OADB:  0 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space  Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.^Lat. 

Sensible 

Latent  Total 

Of  Tot 

* 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

* 

(Btuh)  (%) 

* 

(Btuh)  (Btii)) 

(X) 

Skylit©  Solr 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-59, 

,808  -59,808 

10.91 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-139,673  -139,673 

25.49 

Wall  Cond 

0 

0 

0 

0-00 

* 

0  0.00 

* 

-155, 

,054  -155,054  , 

28.29 

Partition 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0  0.00 

* 

-193, 

,491  -193,491 

35.31 

Sii)  Total  ==> 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-548,026  -548,026 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Sub  Total®=> 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

# 

0  0.00 

★ 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

O.Qft 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0  0.00 

* 

0  0 

o.|| 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

o.off 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0.00 

* 

0  0.00 

♦ 

-548, 

026  -548,026 

100.00 

Total  Capacity 

ws/tk  QCi.cl.lAun - ----- 

Sem  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

'  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F 

Grains 

Deg  F 

Deg  F  Grains 

Floor 

24,714 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0. 

0 

0, 

.0 

0.0 

o 

o 

o 

o 

Part 

8,482 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0 

0. 

0 

0. 

,0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0. 

0 

0. 

.0 

0.0 

0.0  0.0 

Roof 

12,357 

0  0 

Totals  0.0 

0.0 

Wall 

15,819  2,521  16 

ncA 1 i nu 

'MlKTLUWd  ^CTin; 

--CNUiNtfcKINU 

CHECKS-- 

-- IfcMFfcRATURES 

(F)-- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cool ing 

Heating 

Clg  X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0,00 

SADB  0.0 

68.1 

Main  Htg  -1,057.0 

0 

0.0 

0.0 

Infil 

0 

4,593 

Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

0 

Mo.  People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -1,057.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-42.77 

Fn  Frict  0.0 

0.0 
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System  2  Slock  UH  -  UNIT  HEATERS 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  *=> 

OADB/WB/HR: 

0/  0/  0. 

0 

* 

* 

OADB: 

0 

* 

OADB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-12,466 

-12,466 

35.27 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  _ 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

-8,589 

•8,589 

24.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

OoOO 

* 

-14 

289 

-14,289 

40.43 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-35 

344 

-35,344 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

♦ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* ' 

0.00 

-* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

♦ 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

-35,344 

-35,344 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS - 

Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3, 

634 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0 

.0 

0.0 

0.0 

0.0 

Part 

6,052 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0 

.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0 

.0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Totals  0.0 

0.0 

rnti  ecl  crrsnu _ 

Wall 

225  225  100 

•AIR 

FLC 

AO  ^crm; 

--tNUINttKlNG 

CHECKS-- 

• 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB  0.0 

92.9 

Main  Htg  -80.2 

1, 

480  36.4 

92.9 

Infil 

0 

339 

Clg 

Cfm/Ton 

0.00 

P 1 enum  0 . 0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,480 

Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqf t 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,480 

No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.41 

Fn  BldTD  0.0 

0.0 

Total  -80.2 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-22.06 

Fn  Frict  0.0 

0.0 
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BUILDING  UPVALUES 


---  Roo 

m  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0,124 

0.000 

0.000 

0.000 

0.000 

1-140 

1.259 

0.265 

0.000 

43.8 

8.75 

2 

2M0  FLOOR 

0.124 

0.000 

0.000 

0.000 

0.110 

1.140 

1.259 

0-265 

0.000 

97.1 

20.31 

Zone 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

0.110 

1.140 

1.259 

0.265 

0.000 

70.4 

14.53 

System 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

0.110 

1.140 

1.259 

0.265 

0.000 

70.4 

14.53 

3 

BASEMENT 

0.177 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.000 

0.000 

44.4 

8.88 

Zone 

2  Total/Ave. 

0.177 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.000 

0.000 

44.4 

8.88 

System 

2  Total/Ave. 

0.177 

0.000 

0.000 

0.000 

0.000 

1.140 

1.259 

0.000 

0.000 

44.4 

8.88 

Building 

0.146 

0.000 

0.000 

0.000 

0.110 

1.140 

1.259 

0.265 

0.000 

67.1 

13.81 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  129 

. BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor  Partition 

Floor 

Skylight 

Ski 

Met  Roof 

Window 

Win 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Number 

Description  Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

1 

1ST  FLOC^  1 

1 

12,357 

12,357 

4,132 

0 

0 

0 

0 

1,261 

16 

2 

2NO  FLOOR  1 

1 

12,357 

12,357 

4,350 

0 

0 

0 

12,357 

1,261 

16 

Zone 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

System 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

3 

BASEMENT  1 

1 

3,634 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

Zone 

2  Total/Ave, 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

System 

2  Total/Ave. 

3,634  / 

6,052 

0 

0 

0 

0 

225 

100 

Bui Iding 

28,348 

14,534 

0 

0 

0 

12,357 

2,746 

17 

V  600 
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Net 

(sqft) 

6,446 

6,852 

13,298 

13,298 

0 

0 

0 

13,298 
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. SYSTEM  LOAD  PROFILE 

System  Totals 
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Percent 

Design 

Load 

0  -  5 

5  -  10 
10  -  15 
15  -  20 
20  -  25 
25  -  30 
30  -  35 
35  -  40 
40  -  45 
45  -  50 
50  -  55 
55  -  60 
60  -  65 
65  -  70 
70  -  75 
75  -  80 
80  -  85 


Hours  Off 


--  Cooling  Load  - 

Cap.  Hours  Hours 
(Ton)  (X) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  8,760 


- -  Heating  Load 

Capaci ty 
(Btuh) 

Hours 

(X) 

Hours 

-56,856 

26 

668 

-113,712 

17 

420 

-170,568 

16 

396 

-227,424 

18 

448 

-284,280 

14 

351 

-341,136 

9 

239 

-397,992 

0 

0 

-454,848 

0 

0 

-511,704 

0 

0 

-568,560 

0 

0 

-625,416 

0 

0 

-682,272 

0 

0 

-739,128 

0 

0 

-795,984 

0 

0 

-852,840 

0 

0 

-909,696 

0 

0 

-966,552 

,0 

0 

-1,023,408 

0 

0 

-1,080,264 

0 

0 

-1,137,120 

0 

0 

0 

0 

6,238 

-  Cooling  Airflow 


Cap. 

(Cfm) 

Hours 

(X) 

Hours 

74.0 

0 

0 

148.0 

0 

0 

222.0 

0 

0 

296.0 

0 

0 

370.0 

0 

0 

444.0 

0 

0 

518.0 

0 

0 

592.0 

0 

0 

666.0 

0 

0 

740.0 

0 

0 

814,0 

0 

0 

888.0 

0 

0 

962.0 

0 

0 

1,036.0 

0 

0 

1,110.0 

0 

0 

1,184.0 

0 

0 

1,258.0 

0 

0 

1,332.0 

0 

0 

1,406.0 

0 

0 

1,480.0 

100 

8,760 

0.0 

0 

0 

•  Heating  Airflow  . 

Cap.  Hours  Hours 

(Cfm)  (%) 

0.0  0  0 

0.0  0  0 

0.0  0  0, 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 


D3-95 


Trane  Afr  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  60 
PAGE 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

9,908 

45 

1.733 

6 

Feb 

8,821 

45 

1,300 

6 

March 

10,259 

45 

219 

3 

April 

7,739 

45 

0 

0 

May 

8,411 

43 

0 

0 

June 

8,360 

43 

0 

0 

July 

7,790 

43 

0 

0 

Aug 

8,721 

43 

0 

0 

Sept 

7,739 

43 

0 

0 

Oct 

8,411 

43 

0 

0 

Nov 

8,767 

45 

363 

3 

Dec 

9,598 

45 

1,250 

5 

Total 

104,524 

45 

4,865 

6 

Building  Energy  Consumption  =  29,745  (Btu/Sq  Ft/Year)  Floor  Area  *  28,348  (Sq  Ft) 

Source  Energy  Consumption  =  30,275  (Btu/Sq  Ft/Year) 
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ESOS  STUDY  AT  WSMR  -  BUILDING  129 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2H 

ELPASO.W 


Weather  File  Code: 
Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Sumner  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod; 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31.0 

<deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0,9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-mi n. /hr/cuf t ) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  15:43:39  1/23/92 

Dataset  Name;  129  ,TM 
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System 


1 


Block 


RAD 


-  RADIATION 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ★*******★♦*♦  HEATING  COIL  PEAK 


Peaked  at  Time  = 

S> 

Mo/Hr:  ( 

3/  0 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

OADB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

<%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-59,808 

-59,808 

13.90 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

K  0 

0 

0.00 

Glass  Cond 

0 

0 

0 

OcOO 

* 

0 

0.00 

* 

-35,324 

-35,324 

8.21 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-155,054 

-155,054 

36.05 

Partition 

0 

0 

0.00 

« 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

/o 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-179,947 

-179,947 

41.84 

Sub  Total=s> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-430,133 

-430,133 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total »*> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sip.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkip 

0 

0 

0.00 

* 

0.00 

* 

0 

o.m 

OV/liNDR  Sizing 

0 

0 

OoOO 

* 

0 

0.00 

tir 

0 

0 

n 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

ow 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0  0 

0.00 

* 

0 

0.00 

* 

-430,133 

-430,133 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

iwm  - 

Entering  DB/WB/HR 

Leaving  D6/W8/HR 

Gross  Total 

-AREAS - - 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

<Kbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  24, 

714 

Ma i n  C 1 g  0.0 

OcO 

0.0 

0 

OoO  0.0 

0. 

=  0 

0.0  0.0 

0.0 

Part  8, 

482 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0 

0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

.0 

0. 

.0 

0.0  0.0 

0.0 

Roof  12,357 

0  0 

Totals 


0.0 


0.0 


Wall 


15,819 


2,521  16 


-HEATING  COIL  SELECTION- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

Main  Htg 

-1,057.0 

0 

0.0 

0.0 

Infi  1 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

Total 

0.0 

-1,057.0 

0 

0.0 

0.0 

Rm  Exh 

Auxi  1 

'A INFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

4,271 

0 

0 

0 

0 

0 


--ENGINEERING 

CHECKS- - 

--TEMPERATURES 

(F)--- 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

Clg  Cfm/Sqft 

0.00 

SA08 

0.0 

68,1 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Htg  Btuh/SqFt 

-42.77 

Fn  Frict 

0.0 

0.0 
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*************************  COOLING  COIL  PEAK  ★***★***★★★★★★***★*★♦*******★***  ★****^**^***  ^^eATING  COIL  PEAK  ******** 


Peaked  at  Time 

==> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

★ 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

it 

OADB: 

0 

* 

OADB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Perent 

* 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

it 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skytite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-3,153 

-3,153 

12.11 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0_ 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

-8,589 

-8,589 

33.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-14,289 

-14,289 

54.89 

Sub  Total~> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-26,030 

-26,030 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

People 

0 

0 

0.00 

* 

0 

0.00 

-* 

0 

0 

0.00 

Wise 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total— > 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

♦ 

* 

-26,030 

-26,030 

100.00 

COOLING  COIL  SELECTION 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

0.0 

0.0 

•  •..UCATTur  mil  cci  cr*TTrtki 

1 - 

-AIRFLOWS  (cfm) 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

<Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

Main  Htg 

-80.2 

1,480 

29.8 

86.4 

I  nf  i  1 

0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-80.2 

Auxil 

0 

AREAS 


Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


Deg  F 

Deg  F 

Grains 

Floor 

3,634 

0.0 

0.0 

0.0 

Part 

6,052 

0.0 

0.0 

0.0 

ExFlr 

0 

0.0 

0.0 

0.0 

Roof 

0 

0  0 

Wall 

225 

225  100 

--ENGINEERING  CHECKS-- 

--TEMPERATURES 

(F)--- 

Heating 

Clg 

X  OA 

0.0 

Type 

Clg 

Htg 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

86.4 

339 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

1,480 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68.0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

1,480 

No. 

People 

0 

Runarnd 

0.0 

68.0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

0 

Htg 

Cfm/SqFt 

0.41 

Fn  BldTD 

0.0 

0.0 

0 

Htg 

Btuh/SqFt 

-22.06 

Fn  Frict 

0.0 

0.0 
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BUILDING  UPVALUES 
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-  Room  U- Values  • 

(Btu/hr/sqft/F) 
Sumnir  Wintr 


Room 

Number  Description 

1  1ST  FLOOR 

2  2N0  FLOOR 

Zone  1  Total/Ave, 

System  1  Total/Ave. 

3  BASEMENT 

Zone  2  Total/Ave. 

System  2  Total/Ave. 

Bui Iding 


Part. 

ExFlr 

Sky  It 

Sky  It 

0.124 

0.000 

0.000 

0.000 

0.124 

0.000 

0.000 

0.000 

0.124 

0.000 

0.000 

0.000 

0.124 

0.000 

0.000 

0.000 

0.177 

0.000 

0.000 

0.000 

0.177 

OoOOO 

0.000 

0.000 

0.177 

0.000 

0.000 

0.000 

0.146 

0.000 

0.000 

0.000 

Summr 

Wintr 

Roof 

Uindo 

Wfndo 

Wall 

0.000 

0.310 

0.318 

0.265 

0.110 

0.310 

0.318 

0.265 

0.110 

0.310 

0.318 

0.265 

0.110 

0.310 

0.318 

0.265 

0.000 

0.310 

0.318 

0.000 

0.000 

0.310 

0.318 

0.000 

0.000 

0.310 

0.318 

0-000 

0.110 

0.310 

0.318 

0.265 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

43.8 

8.75 

0.000 

97.1 

20.31 

0.000 

70.4 

14.53 

0.000 

70.4 

14.53 

0.000 

44.4 

8.88 

0.000 

44.4 

8.88 

0.000 

44.4 

8.88 

0.000 

67.1 

13.81 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG.  129 


BUILDING  AREAS 


Number  of 

Floor 
Area/D up 1 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

A|| 

Nunber 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqfW 

1 

1ST  FLOOR  1  1 

12,357 

12,357 

4,132 

0 

0 

0 

0 

1,261 

16 

6,446 

2 

2ND  FLOOR  1  1 

12,357 

12,357 

4,350 

0 

0 

0 

12,357 

1,261 

16 

6,852 

Zone 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

13,298 

System 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

13,298 

3 

BASEMENT  1  1 

3,634 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

Zone 

2  Total/Ave. 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

System 

2  Total/Ave. 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

Bui Iding 

28,348 

14,534 

0 

0 

0 

12,357 

2,746 

17 

13,298 

D3-100 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(X) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-56,856 

25 

561 

74,0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-113,712 

22 

496 

148.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-170,568 

18 

398 

222.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-227,424 

14 

311 

296.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-284,280 

17 

395 

370.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-341,136 

5 

112 

444.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-397,992 

0 

0 

518.0 

0 

0 

0.0 

0 

0 

35  • 

40 

0.0 

0 

0 

-454,848 

0 

0 

592.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-511,704 

0 

0 

666.0 

0 

0 

0.0 

0 

0 

45  ’ 

50 

0.0 

0 

0 

-568,560 

0 

0 

740.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-625,416 

0 

0 

814.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-682,272 

0 

0 

888.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-739,128 

0 

0 

962.0 

0 

0 

0.0 

0 

0 

65  • 

70 

0.0 

0 

0 

-795,984 

0 

0 

1,036.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-852,840 

0 

0 

1,110.0 

0 

0 

0,0 

0 

0 

75  - 

80 

0.0 

0 

0 

-909,696 

0 

0 

1,184.0 

0 

0 

0,0 

0 

0 

80  - 

85 

0.0 

0 

0 

-966,552 

0 

0 

1,258,0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-1,023,408 

0 

0 

1,332.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-1,080,264 

0 

0 

1,406.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-1,137,120 

0 

0 

1,480.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,487 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. M  0  M  T  H  L 


ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

9,908 

45 

1,579 

Feb 

8,921 

45 

1,102 

March 

9,178 

45 

165 

Apri  1 

7,739 

43 

0 

May 

8,411 

43 

0 

June 

8,360 

43 

0 

July 

7,790 

43 

0 

Aug 

8,721 

43 

0 

Sept 

7,739 

43 

0 

Oct 

8,411 

43 

0 

Nov 

8,334 

45 

222 

Dec 

9,598 

45 

1,111 

Total 

103,110 

45 

4,179 

Building  Energy  Consumption  = 

27,157  (Btu/Sq 

Source  Energy  Consumption  = 

27,613  (Btu/Sq 

ENERGY  CONSUMPTION 


GAS  DMND 
On  Peak 
(Thrm/hr) 

5 

5 

3 

0 

0 

0 

0 

0 

0 

0 

3 

4 

5 

Ft/Year)  Floor  Area  =  28,348  (Sq  Ft) 

Ft/Year) 
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Ik* 

** 


TRACE  600  ANALYSIS 
by  ** 


********************************************«***««*******4r4r****************** 

***************r****4r4r*********«*********1k**«****r****r******************«****** 


ESOS  STUDY  AT  USMR  -  BUILDING  143 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO  (eOO^^ 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

<deg) 

106.0 

<deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F> 

64 

(F) 

24 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

<Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  9:40:48  1/23/92 

Dataset  Name;  U3  .TM 


D3-103 


Trane  Air  Corditioning  Econonics 

By:  Trane  Custoiaer  Direct  Service  Network 


V  600 
PAGE  3 


System 


Block 


RAO 


RADIATION 


Peaked  at  Time 

S=> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/0  ♦ 

Mo/Hr:  13/  1 

Outside  Air  «> 

OADB/UB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0  * 

OAOB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Bti^) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0-00 

* 

0 

0.00  * 

0 

0 

0-00 

Skylite  Cond 

0 

0 

0 

OoOO 

0 

0-00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-59,808 

-59,808 

10.91 

Glass  Solar 

0 

0 

0 

0-00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0-00 

* 

0 

0.00  * 

-139,673 

-139,673 

25.49 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

-155,054 

-155,054 

28.29 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0  ' 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0-00  * 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00  * 

-193,491 

-193,491 

35.31 

SLfc  Total «> 

0 

0 

0 

0-00 

★ 

0 

0.00  * 

-548,026 

-548,026 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0-00 

* 

0 

0-00  * 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0-00 

* 

0 

0.00  * 

0 

0 

0.00 

Sub  Total=s> 

0 

0 

0 

0 

0.00 

* 

0 

0-00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0-00 

* 

0 

0-00  * 

0 

0 

0-00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0-00  ♦ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0-00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0-00 

* 

0 

0.00  * 

0 

0 

Exhaust  Heat 

0 

0 

0 

0-00 

* 

0-00  * 

0 

9 

Terminal  B^ass 

0 

0 

0 

0.00 

* 

0,00  * 

0 

0-00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

-548,026 

-548,026 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . — . 

Sens  Cap-  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/\ffi/HR 


Gross  Total 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0-0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0-0 

0-0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

Totals 

0.0 

0.0 

nCM  1  A  nVj  Vewi  L  vtLtU  1  IvN^^^***** 

Capacity  Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,057.0 

C 

0.0 

0.0 

Infil 

Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

Preheat 

0.0 

C 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

c 

0.0 

0-0 

Return 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

G 

0.0 

0-0 

Rm  Exh 

Total 

-1,057.0 

Aux  i  1 

-AREAS . — 

Glass  <sf) 


<%) 


Deg  F 
0-0 
0.0 
0.0 


Grains 

OoO 

0.0 

0.0 


•AIRFLOWS  (cfm)- 
Cooling  i 
0 
0 
0 
0 
0 
0 
0 
0 


Deg  F 

Deg  F 

Grains 

Floor 

24,714 

0-0 

0.0 

0.0 

Part 

8,482 

0.0 

0.0 

0.0 

ExFlr 

0 

0.0 

0.0 

0.0 

Roof 

12,357 

0  0 

Wall 

15,819 

2,521  16 

—ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)-- 

eating 

Clg 

X  OA 

0.0 

Type 

Clg 

Htg 

0 

Clg 

Cfn^Sqft 

0.00 

SADB 

0.0 

68.1 

4,593 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68-0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

0 

No. 

People 

0 

Runarnd 

0.0 

68.0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

0 

Htg 

Btuh/SqFt 

-42.77 

Fn  Frict 

0.0 

0.0 
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System  2  Block  UH  -  UNIT  HEATERS 

****♦***♦**★***★★***♦★**»  COOLING  COIL  PEAK  **★*♦★*♦♦★★*****♦*****♦★**★★****  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 
Peaked  at  Time  ==>  Mo/Hr:  0/0  *  Mo/Hr:  0/  0  *  Mo/Hr:  13/  1 
Outside  Air  ==>  OADB/WB/HR:  0/  0/  0.0  ♦  OADB:  0  *  OADB:  24 


Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

it 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

it 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-12,466 

-12,466 

35.27 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

-8,589 

-8,589 

24.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

Infiltration 

0 

0 

OoOO 

* 

0 

0.00 

★ 

-14,289 

-14,289 

40.43 

Sub  Total==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-35,344 

-35,344 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

* 

“35,344 

-35,344 

100.00 

. . . . . COOLING  COIL  SELECTION . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 
(Tons)  (Mbh)  (Mbh)  (cfm)  Deg  F  Deg  F  Grains 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

Totals 

0.0 

0.0 

Leaving  DB/UB/HR 
Deg  F  Deg  F  Grains 


Gross  Total 
Floor  3, 


-AREAS . 

Glass  (sf)  (%) 


225  100 


--HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


-AIRFLOWS  (cfm) 
Cooling 


Heating 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Main  Htg 

-80.2 

1,480 

36.4 

92.9 

Inf  i  1 

0 

339 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

1,480 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

1,480 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Total 

-80.2 

Auxil 

0 

0 

-ENGINEERING  CHECKS--  --TEMPERATURES  (F)--- 
Clg  X  OA  0.0  Type  Clg  Htg 
Clg  Cfm/Sqft  0.00  SADB  0.0  92.9 
Clg  Cfm/Ton  0.00  Plenum  0,0  68.0 
Clg  Sqft/Ton  0.00  Return  0.0  68.0 
Clg  Btuh/Sqft  0.00  Ret/OA  0.0  68.0 
No.  People  0  Runarnd  0.0  68.0 
Htg  %  OA  0.0  Fn  MtrTD  0.0  0.0 
Htg  Cfm/SqFt  0.41  Fn  BldTD  0.0  0.0 
Htg  Btuh/SqFt  -22.06  Fn  Frict  0.0  0.0 
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Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  1ST  FLOOR 

2  2ND  FLOOR 

Zone  1  Total/Ave, 

System  1  Total/Ave< 

3  BASEMENT 

Zone  2  Total/Ave. 

System  2  Total/Ave, 

Building 


Summr 

Wintr 

Part. 

ExFlr 

Sky  It 

Sky  It 

0o124 

0.000 

0.000 

0.000 

0J24 

0.000 

0.000 

0.000 

0.124 

0.000 

0.000 

0.000 

0.124 

0.000 

0.000 

0.000 

0.177 

0.000 

0.000 

0.000 

0.177 

0.000 

0.000 

0.000 

0c177 

0.000 

0.000 

0.000 

0.146 

0.000 

0.000 

0.000 

Stiurtr 

Wintr 

Roof 

Uindo 

Uindo 

Wall 

0.000 

1.140 

1.259 

0.265 

0.110 

1.140 

1,259 

0.265 

0.110 

1.140 

1.259 

0.265 

0.110 

1.140 

1.259 

0.265 

0.000 

1.140 

1.259 

0.000 

0.000 

1.140 

1.259 

0,000 

0.000 

1.140 

1.259 

0.000 

0.110 

1.140 

1.259 

0.265 

Room 

Room 

Mass 

Capac. 

(lb/ 

<Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

43.8 

8.75 

0.000 

97.1 

20-31 

0.000 

70.4 

14.53 

0.000 

70.4 

14.53 

0.000 

44.4 

8.88 

0.000 

44.4 

8.88 

0.000 

44.4 

8.88 

0.000 

67.1 

13.81 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  143 

. -  BUILDING  AREAS 


Ntinber  of 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

aW 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR  1  1 

12,357 

12,357 

4,132 

0 

0 

0 

0 

1,261 

16 

6,446 

2 

2ND  FLOOR  1  1 

12,357 

12,357 

4,350 

0 

0 

0 

12,357 

1,261 

16 

6,852 

Zone 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

13,298 

System 

1  Total/Ave. 

24,714 

8,482 

0 

0 

0 

12,357 

2,521 

16 

13,298 

3 

BASEMENT  1  1 

3,634 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

Zone 

2  Total/Ave. 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

System 

2  Total/Ave. 

3,634 

6,052 

0 

0 

0 

0 

225 

100 

0 

Bui Iding 

28,348 

14,534 

0 

0 

0 

12,357 

2,746 

17 

13,298 

D3-106 


V  600 
PAGE  15 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

-  Cooling  Airflow 

- —  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-56,856 

26 

668 

74.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-113,712 

17 

420 

148.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-170,568 

16 

396 

222.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-227,424 

18 

448 

296.0 

0 

0 

0.0 

0 

d 

20  - 

25 

0.0 

0 

0 

-284,280 

14 

351 

370.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-341,136 

9 

239 

444.0 

0 

0 

OJ] _ 

-  0 

0 

30  - 

35 

0.0 

0 

0 

-397,992 

0 

0 

518.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-454,848 

0 

0 

592.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-511,704 

0 

0 

666.0 

0 

0 

0.0 

0 

0 

45  - 

50 

OcO 

0 

0 

-568,560 

0 

0 

740.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-625,416 

0 

0 

814.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-682,272 

0 

0 

888.0 

0 

0 

0.0 

0 

0 

60  • 

65 

0.0 

0 

0 

-739,128 

0 

0 

962.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-795,984 

0 

0 

1,036.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-852,840 

0 

0 

1,110.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-909,696 

0 

0 

1,184.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-966,552 

0 

0 

1,258.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-1,023,408 

0 

0 

1,332.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-1,080,264 

0 

0 

1,406.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-1,137,120 

0 

0 

1,480.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,238 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

9,908 

45 

1,733 

6 

Feb 

8,821 

45 

1,300 

6 

March 

10,259 

45 

219 

3 

April 

7,739 

45 

0 

0 

May 

8,411 

43 

0 

0 

June 

8,360 

43 

0 

0 

July 

7,790 

43 

0 

0 

Aug 

8,721 

43 

0 

0  _ _ 

Sept 

7,739 

43 

0 

0 

Oct 

8,411 

43 

0 

0 

Nov 

8,767 

45 

363 

3 

Dec 

9,598 

45 

1,250 

5 

Total 

104,524 

45 

4,865 

6 

Building  Energy  Consumption  =  29,745  <Btu/Sq  Ft/Year)  Floor  Area  *  28,348  <Sq  Ft) 

Source  Energy  Consumption  =  30,275  (Btu/Sq  Ft/Year) 
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**  ** 

**  TRACE  600  ANALYSIS  ** 

**  ** 


**  by  ** 

**  ★★ 
************4r*-**ir4r************«*****4r**********M****-*‘**«******«***«***«***** 
****************«*********«4r***********«**««^***4r**4r«4r*********************«* 


ESOS  STUDY  AT  WSMR  -  BUILDING  143 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIEMT  UJNDOUS;  ALT  1-BSLM,  ALT2-ECO 


Weather  File  Code: 

Location: 

Latitude: 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sunmer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Sumner  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb; 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat; 
Density-Specific  Heat  Prod; 
Latent  Heat  Factor: 
Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run;  16:13:32  1/23/92 

Dataset  Name;  143  .tm 
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System 


1 


Block 


RAD 


RADIATION 


★A*********************** 


COOLING  COIL  PEAK  ***♦★★★*******★*♦*♦★*********★**  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 

:=> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

*  Mo/Hr:  13/  1 

Outside  Air  *=> 

OADB/WB/HR:  0/  0/  0. 

0 

* 

* 

OADB: 

0 

* 

OADB:  24 

Space 

Ret.  Air  Ret.  Air 

Net  Percnt  * 

Space 

Percnt 

*  Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible  Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(%) 

*  (Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0-00  * 

0 

0.00 

*  0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

*  -59,808 

-59,808 

13.90 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -35,324 

-35,324 

8.21 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -155,054 

-155,054, 

36.05 

Partition 

0 

0 

OoOO  * 

0 

0.00 

*  0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

*  -179,947 

-179,947 

41.84 

Sub  Total ==> 

0 

0 

0 

0.00  * 

0 

0.00 

*  -430,133 

-430,133 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

People 

0 

0 

0-00  * 

0 

0-00 

*  0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Sub  Total ==> 

0 

0  0 

0 

0-00  * 

0 

0.00 

♦  0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00  * 

0 

0.00 

*  0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  ♦ 

0.00 

★ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0-00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0-00 

*  0 

0 

A 

Exhaust  Heat 

0  0 

0 

0.00  « 

0-00 

* 

0 

w 

Terminal  Bypass 

0  0 

0 

0.00  * 

0.00 

★ 

0 

0.00 

Grand  Total =*> 

0 

0  0 

0 

Cl  cr*Ttrtu_ 

0.00  * 

0 

0.00 

*  -430,133 

-430,133 

100.00 

Total 

Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AKtAb - - 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(ttoh)  (cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  24, 

714 

Main  Clg  0.0 

0.0 

0.0  0 

0.0  0.0 

0.0 

0-0  0.0 

0.0 

Part  8,482 

Aux  Clg  0.0 

0.0 

0.0  0 

0.0  0.0 

0-0 

0-0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0  0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Roof  12, 

357 

0  0 

Totals  0.0 

0.0 

Wall  15,819  2, 

521  16 

--HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


Lvg 


Type 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,057.0 

0 

0.0 

0.0 

Inf  il 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

Reheat 

0-0 

0 

0,0 

0.0 

Return 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

Total 

-1,057.0 

Auxil 

■AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

4,271 

0 

0 

0 

0 

0 

0 


—ENGINEERING 

CHECKS- - 

--TEMPERATURES 

(F)-- 

Clg  X  OA 

0.0 

Typ« 

Clg 

Htg 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Htg  Btuh/SqFt 

-42.77 

Fn  Frict 

0.0 

0.0 
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System  2  Block  UH  -  UNIT  HEATERS 

★★****★***★*★**★*★*★★****  CCWLING  COIL  PEAK  ********★*****★**★*♦*****★★★*★**  qiq  SPACE  PEAK  ***★**★**★★*  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0. 

0 

* 

• 

OAOB:  0 

* 

OADB:  24 

Space 

Ret,  Air 

Ret.  Air 

Net 

Perent 

* 

Space  Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible  Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh)  (%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

-* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-3,153 

-3,153 

12.11 

Wall  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0  0.00 

* 

-8,589 

-8,589 

33.00 

Exposed  Floor 

0 

0 

0.00 

♦ 

0  0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0  0.00 

* 

-14,289 

-14,289 

54.89 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0  0.00 

* 

-26,030 

-26,030 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0  0.00 

♦ 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Sub  Total— > 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0  0.00 

4r 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

-* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total— > 

0 

0  0 

0 

0.00 

* 

0  0,00 

* 

-26,030 

-26,030 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

’-AREAS-------- 

Glass  (sf) 

'  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F 

Grains 

Deg  F  Deg  F  Grains 

Floor  3, 

634 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0, 

.0 

0. 

.0 

0.0  0.0  0.0 

Part  6, 

052 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0. 

.0 

0. 

.0 

o 

o 

o 

o 

o 

o 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0,0 

0 

0.0 

0, 

.0 

0. 

.0 

0.0  0.0  0.0 

Roof 

0 

0  0 

Totals  0.0 

0,0 

Wall 

225  225  100 

1 i nu 

■AiKrLuwb  term; 

CHECKS- - 

-TEMPERATURES 

(F)  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00  SADB  0.0 

86.4 

Main  Htg  -80.2 

1, 

480  29.8 

86.4 

Inf  i  1 

0 

339  Clg  Cfm/Ton 

0,00  Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

1,480  Clg  Sqft/Ton 

0.00  Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

1,480  No.  People 

0  Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg  X  OA 

0.0  Fn  MtrTO'  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.41  Fn  BldTD  0.0 

0.0 

Total  -80.2 

Auxi  1 

0 

0  Htg  Btuh/SqFt 

-22.06  Fn  Frict  0.0 

0.0 
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Room  U-Values  - - --o...--.. —  Room  Room 

<Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

1 

1ST  FLOOR 

0,124 

0.000 

0.000 

0.000 

2 

2ND  FLOOR 

0.124 

0.000 

0.000 

0.000 

Zone 

1  Total /Ave. 

0.124 

0.000 

0.000 

0.000 

System 

1  Total/Ave. 

0.124 

0.000 

0.000 

0.000 

3 

BASEMENT 

0.177 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave. 

0.177 

0.000 

0.000 

0.000 

System 

2  Total/Ave. 

0.177 

0.000 

0.000 

0.000 

Building 

0.146 

0.000 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG.  143 


Summr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.310 

0.318 

0.265 

0.000 

43.8 

8.75 

0.110 

0.310 

0.318 

0,265 

0.000 

97.1 

20.31 

0.110 

0.310 

0.318 

0.265 

0.000 

70.4 

14.53 

0.110 

0.310 

0.318 

0.265 

0.000 

70.4 

14.53 

0.000 

0.310 

0.318 

0.000 

0.000 

44.4 

8.88 

0.000 

0.310 

0.318 

0.000 

0.000 

44.4 

8.88 

0.000 

0.310 

0.318 

0.000 

0.000 

44.4 

8.88 

0.110 

0.310 

0.318 

0.265 

0.000 

67,1 

13.81 

BUILDING  AREAS 


Number  of 

Floor 

Area/Dupl 

Total 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR  1  1 

12,357 

12,357 

4,132 

2 

2HD  FLOOR  1  1 

12,357 

12,357 

4,350 

Zone 

1  Total/Ave. 

24,714 

8,482 

System 

1  Total/Ave, 

24,714 

8,482 

3 

BASEMENT  1  1 

3,634 

3,634 

6,052 

Zone 

2  Total/Ave. 

3,634 

6,052 

System 

2  Total/Ave. 

3,634 

6,052 

Bui Iding 

28,348 

14,534 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

0 

1,261 

16 

6,446 

0 

0 

0 

12,357 

1,261 

16 

6,852 

0 

0 

0 

12,357 

2,521 

16 

13,298 

0 

0 

0 

12,357 

2,521 

16 

13,298 

0 

0 

0 

0 

225 

100 

0 

0 

0 

0 

0 

225 

100 

0 

0 

0 

0 

0 

225 

100 

0 

0 

0 

0 

12,357 

2,746 

17 

13,298 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

----  Heating  Airflow 

Des i gn 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

<Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

<Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

0,0 

0 

0 

-56,856 

25 

561 

74,0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-113,712 

22 

496 

148.0 

0 

0 

0,0 

0 

0 

10  - 

15 

0.0 

0 

0 

-170,568 

18 

398 

222.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0,0 

0 

0 

-227,424 

14 

311 

296.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0,0 

0 

0 

-284,280 

17 

395 

370.0 

0 

0 

0.0 

0 

0 

25  • 

30 

0,0 

0 

0 

-341,136 

5 

112 

444.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0-0 

0 

0 

-397,992 

0 

0 

518.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0,0 

0 

0 

-454,848 

0 

0 

592.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-511,704 

0 

0 

666.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0-0 

0 

0 

-568,560 

0 

0 

740.0 

0 

0 

0.0 

0 

0 

50  • 

55 

0.0 

0 

0 

-625,416 

0 

0 

814.0 

0 

0 

0.0 

0 

0 

55  * 

60 

0.0 

0 

0 

-682,272 

0 

0 

888.0 

0 

0 

0.0 

0 

0 

60  • 

65 

0.0 

0 

0 

-739,128 

0 

0 

962.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-795,984 

0 

0 

1,036.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0-0 

0 

0 

-852,840 

0 

0 

1,110.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-909,696 

0 

0 

1,184.0 

0 

0 

0.0 

0 

0 

80  » 

85 

0.0 

0 

0 

-966,552 

0 

0 

1,258.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-1,023,408 

0 

0 

1,332.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0,0 

0 

0 

-1,080,264 

0 

0 

1,406.0 

0 

0 

0.0 

0 

0 

95  » 

100 

0,0 

0 

0 

-1,137,120 

0 

0 

1,480.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,487 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  ALTERNATIVE  2 


MONTHLY  ENERGY 


CONSUMPT 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

9,908 

45 

1,579 

5 

Feb 

8,921 

45 

1,102 

5 

March 

9,178 

45 

165 

3 

Apri  1 

7,739 

43 

0 

0 

May 

8,411 

43 

0 

0 

June 

8,360 

43 

0 

0 

July 

7,790 

43 

0 

0 

Aug 

8,721 

43 

0 

0 

Sept 

7,739 

43 

0 

0 

Oct 

8,411 

43 

0 

0 

Nov 

8,334 

45 

222 

3 

Dec 

9,598 

45 

1,111 

4 

Total 

103,110 

45 

4,179 

5 

Building  Energy  Consumption  = 

27,157 

(Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

27,613 

(Btu/Sq  Ft/Year) 
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ESOS  STUDY  AT  WSMR  -  BUILDING  501-A 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  /" 

EFFICIENT  WINDOWS!  ALT  1-BSLN,  ALT2-ECO 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Tiioe  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1  =  00 

Winter  Clearness  Number: 

1  =  00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulbs 

24 

(F) 

Summer  Ground  Relectance: 

0  =  20 

Winter  Ground  Relectance: 

0  =  20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0=2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod:  0.9575 

( Btu-min. /hr/cuf t/F ) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period; 

April  To 

October 

System  Simulation  Period: 

January  To 

December 

Cooling  Load  Methodology; 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

!  20:  5: 

0  1/15/92 

Dataset  Name: 

501‘ 

'A  .TM 
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Syst^  1 

Peak 

INCHP 

-  INCREMENTAL  HEAT  PUMP 

*************** 

********** 

COOLING  COIL 

PEAK  ******** 

********* 

******* 

*  *  *  *  * 

***  CLG  SPACE 

:  PEAK  *** 

*  *  * 

******  HEATING  COIL  PEAK 

Peaked  at  Time 

==> 

Mo/Hr : 

8/16 

* 

Mo/Hr: 

7/19 

* 

Mo/Hr;  13/1 

Outside  Air  ==> 

OADB/WB/HR: 

96/  63/  49.0 

* 

OADB: 

91 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  4-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

OoOO 

* 

0 

0,00 

* 

0 

0 

0.00 

Hoof  Cond 

14,014 

0 

14,014 

4.80 

* 

19,030 

7.39 

* 

-16,227 

-16,227 

4.01 

Glass  Solar 

66,787 

0 

66,787 

22.86 

* 

36,983 

14.37 

* 

0 

0 

0.00 

Glass  Cond 

40,576 

0 

40,576 

13.89 

* 

32,841 

12.76 

* 

“107,844 

-107,844 

26.64 

Wall  Cond 

66,506 

0 

66,506 

22.76 

* 

88,122 

34.23 

* 

-132,100 

-132,100 

32.63 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-15,048 

-15,048 

3.72 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-133,600 

-133,600 

33.00 

Sub  Total*=> 

187,863 

0 

187,883 

64.31 

* 

176,977 

68.74 

* 

-404,818 

-404,818 

100.00 

Internal  Loads 

* 

* 

Lights 

42,911 

0 

42,911 

14.69 

* 

69,515 

27.00 

* 

0 

0 

0.00 

People 

14;il2 

14,112 

4.83 

* 

10,948 

4.25 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

57,023 

0 

0 

57,023 

19.52 

* 

80,463 

31.26 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

47,242 

16.17 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Meat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Beat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

n 

Exhaust  Heat 

0 

0 

0 

0,00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

244,906 

0 

0 

292,148 

100.00 

* 

257,440 

100.00 

* 

-404,818 

-404,818 

100.00 

■COOLING  COIL  SELECTION- 


-ANEAS 


Total  Capacity  Sena 

Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

16,764 

Main  Clg 

44.3 

531.4  535.6 

14,937 

81.9 

59.5  52.4 

60.0 

45.2  28.3 

Part 

18,808 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

o 

o 

o 

o 

0,0 

o 

o 

o 

o 

ExFlr 

456 

Opt  Vent 

OcO 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

8,382 

0 

0 

Totals 

44.3 

531.4 

Wall 

10,333 

1,947 

19 

— ENGINEERING 

CHECKS — 

— I^IMPERATURES  (F) - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

21.2 

Typo 

Clg 

Htg 

(Mbh) 

(cfm) 

D  eg  F 

Deg  F 

Vent 

3,171 

0 

Clg  Cfm/Sqft 

0.89 

SADB 

60.0 

96.3 

Main  Htg 

-557.3 

14,937 

57.3 

96.3 

Infil 

0 

3,171 

Clg  Cfm/Ton 

337.33 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

14,937 

14,937 

Clg  Sqft/Ton 

378.58 

Return 

78.0 

68.0 

Preheat 

-0.0 

14,937 

58.7 

60.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

31.70 

Ret/OA 

81.9 

66.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

14,937 

14,937 

No.  People 

56 

Runamd 

78.0 

68.0 

Humid! f 

0.0 

0 

0.0 

0.0 

Exhaust 

3,171 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.89 

Fn  BldTD 

0.0 

0.0 

Total 

-557.3 

Aiucil 

0 

0 

Htg  Btuh/SqFt 

-33.24 

Fn  Frict 

0.0 

0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  501-A 

- BUILDING  U-VALUE 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

1.140 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  501-A 

- ' - BUILDING 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

8,382 

8,382 

9,595 

2 

2ND  FLOOR 

1 

1 

8,382 

8,382 

9,213 

Zone 

1  Total/Ave. 

16,764 

18,806 

System 

1  Total/Ave. 

16,764 

18,808 

Building 

16,764 

18,808 
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Room 

Room 

Mass 

Capac . 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

aqft/F) 

1.259 

0.358 

0.000 

49.0 

9.80 

1.259 

0.358 

0.000 

98.5 

20.59 

1.259 

0.358 

0.000 

73.7 

15.19 

1.259 

0.358 

0.000 

73.7 

15.19 

1.259 

0.358 

0.000 

73.7 

15.19 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

456 

0 

0 

0 

932 

18 

4,339 

0 

0 

0 

8,382 

1,014 

20 

4,047 

456 

0 

0 

6,382 

1,947 

19 

8,386 

456 

0 

0 

8,382 

1,947 

19 

8,386 

456 

0 

0 

8,382 

1,947 

19 

8,386 
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SYSTEM  TOTALS  LOAD  PROFILE  >  ALTERNATIVE  1 


SYSTEM  LOAD 


P  R  0  F  I  L 


System  Totals 


Percent 

-  Cooling  Load 

— 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

2.2 

12 

337 

-27,864 

9 

148 

746.8 

0 

0 

0.0 

0 

0 

5  - 

10 

4.4 

8 

223 

-55,728 

14 

249 

1,493.7 

0 

0 

0.0 

0 

0 

10  - 

15 

6.6 

11 

298 

-83,592 

7 

113 

2,240.5 

0 

0 

0.0 

0 

0 

15  - 

20 

8.9 

8 

224 

-111,456 

8 

136 

2,987.4 

0 

0 

0.0 

0 

0 

20  - 

25 

11.1 

10 

273 

-139,320 

10 

173 

3,734.2 

0 

0 

0.0 

0 

0 

25  - 

30 

13.3 

11 

299 

-167,184 

13 

231 

4,481.1 

0 

0 

0.0 

0 

0___^- 

30  - 

35 

15-5 

12 

346 

-195,048 

14 

239 

5,227.9 

0 

0 

0.0 

0 

0 

35  - 

40 

17.7 

8 

236 

-222,912 

13 

224 

5,974.8 

0 

0 

0.0 

0 

0 

40  - 

45 

19.9 

6 

177 

-250,776 

7 

117 

6,721.6 

0 

0 

0.0 

0 

0 

45  - 

50 

22.1 

12 

324 

-278,640' 

5 

79 

7,468.5 

0 

0 

0.0 

0 

0 

50  - 

55 

24.4 

1 

40 

-306,504 

1 

10 

8,215.3 

0 

0 

0.0 

0 

0 

55  - 

60 

26.6 

0 

0 

-334,368 

0 

0 

8,962.2 

0 

0 

0.0 

0 

0 

$0  - 

65 

28.8 

0 

0 

-362,232 

0 

0 

9,709.0 

0 

0 

0.0 

0 

0 

65  - 

70 

31.0 

0 

0 

-390,096 

0 

0 

10,455.9 

0 

0 

0.0 

0 

0 

70  - 

75 

33.2 

0 

0 

-417,960 

0 

0 

11,202.7 

0 

0 

0.0 

0 

0 

75  - 

80 

35.4 

0 

0 

-445,824 

0 

0 

11,949.6 

0 

0 

0.0 

0 

0 

80  - 

85 

37.6 

0 

0 

-473,688 

0 

0 

12,696.4 

0 

0 

0.0 

0 

0 

85  “ 

90 

39.9 

0 

0 

-501,552 

0 

0 

13,443.3 

0 

0 

0.0 

0 

0 

90  - 

95 

42.1 

0 

0 

-529,416 

0 

0 

14,190.1 

0 

0 

0.0 

0 

0 

95  - 

100 

44.3 

0 

0 

-557,280 

0 

0 

14,937.0 

100 

8,760 

0.0 

b 

0 

Hours 

Off 

0.0 

0  5 

,983 

0 

0 

7,041 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY  ENERGY  CONSUMPTION 


Dec  19,298 

Total  178,690 

Building  Energy  Consumption 
Source  Energy  Consumption 


36,381  (Btu/Sq  Ft/Year) 
36,381  (Btu/Sq  Ft/Year) 


Floor  Area 


16,764  (Sq  Ft) 
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ESOS  STUDY  AT  WSMR  -  BUILDING  501-A 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-EC0  (ECO 


Weather  File  Code: 

Location: 

ELPASO.W 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number; 

1.00 

Summer  Design  Dry  Bulbs 

98  (F) 

Summer  Design  Wet  Bulb; 

64  (F) 

Winter  Design  Dry  Bulbs 

24  (F) 

Summer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod;  0.9575  <Btu-min-/hr/cuft/F) 

Latent  Heat  Factors 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor; 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period: 

April  To  October 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

3:13:  9  1/18/92 

Dataset  Name: 

501 -A  .TM 
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System 


Peak 


INCHP 


-  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  *=> 


Mo/Hr:  8/16 


Mo/Hr:  7/19 


Mo/Hr:  13/  1 


Outside  Air  ==> 

OADB/WB/HR;  96/  63/  49.0 

* 

* 

OADB: 

91 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

space  Peak 

Coi 1  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btiii) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

12,613 

0 

12,613 

4.78 

* 

19,030 

8.05 

* 

-16,227 

-16,227 

5.15 

Glass  Solar 

76,846 

0 

76,846 

29.09 

* 

38,930 

16.47 

* 

0 

0 

0.00 

Glass  Cond 

10,531 

0 

10,531 

3.99 

* 

8,439 

3.57 

* 

-27,274 

-27,274 

8.66 

Wall  Cond 

66,216 

0 

66,216 

25.07 

* 

89,520 

37.87 

* 

-132,100 

-132,100^ 

41.95 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-15,048 

-15,048 

4.78 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-124,248 

-124,248 

39.46 

Sub  Total ==> 

166,206 

0 

166,206 

62.93 

* 

155,919 

65.96 

* 

-314,897 

-314,897 

100.00 

Internal  Loads 

* 

* 

Lights 

42,911 

0 

42,911 

16.25 

* 

69,515 

29.41 

■* 

0 

0 

0.00 

People 

14,112 

14,112 

5.34 

* 

10,948 

4.63 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

57,023 

0 

0 

57,023 

21.59 

* 

80,463 

34.04 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0-00 

Outside  Air 

0 

0 

0 

40,901 

15.49 

* 

0 

0.00 

* 

0 

0 

0.00 

S14}.  Fan  Heat 

0 

OcOO 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

♦ 

0 

0^ 

OV/UMDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

# 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

it 

0.00 

* 

0 

0.00 

Grand  Total==> 

223,228 

0 

0 

264,129 

100.00 

* 

236,382 

100.00 

* 

-314,897 

-314,897 

100.00 

COOLING  COIL  SELECTION 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

(Tons) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Main  Clg 

44.3 

531.4 

536.2 

13,715 

81.8 

59.5 

52.7 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

Opt  Vent 

Totals 

0.0 

44.3 

0.0 

531.4 

0.0 

0 

0.0 

0.0 

0.0 

HEATING  COIL  SELECTION . AIRFLOWS  (cfm) 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,949 

Main  Htg 

-557.3 

13,715 

49-5 

92.0 

Inf  il 

0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

13,715 

Preheat 

-0.0 

13,715 

58.5 

60.0 

Mincfm 

0 

Reheat 

0,0 

0 

0.0 

0.0 

Return 

13,715 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,949 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-557.3 

Auxi  1 

0 

. AREAS . - 

Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


Deg  F 

Deg  F 

Grains 

Floor 

16,764 

60.0 

43.7 

23.2 

Part 

18,808 

0.0 

0.0 

0.0 

ExFlr 

456 

0.0 

0.0 

0.0 

Roof 

8,382 

0  0 

Wall 

10,333 

1,947  19 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Heating 

Clg 

X  OA 

21.5 

Type 

Clg 

Htg 

0 

Clg 

Cfm/Sqft 

0.82 

SADB 

60.0 

92.0 

2,949 

Clg 

Cfm/Ton 

309.74 

Plenum 

78.0 

68.0 

13,715 

Clg 

Sqft/Ton 

378.58 

Return 

78.0 

68.0 

0 

Clg 

Btuh/Sqft 

31.70 

Ret/OA 

81.8 

68.0 

13,715 

No. 

People 

56 

Runarnd 

78.0 

68.0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

0 

Htg 

Cfm/SqFt 

0.82 

Fn  BldTO 

0.0 

0.0 

0 

Htg 

Btuh/SqFt 

-33.24 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG  501-A 

. BUILDING  U-VALUE 


Room  U'Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Suiror 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

0.310 

2 

2N0  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

0.310 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  (CLEAR)  BLDG  501-A 

. * . —  BUILDING 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description  Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR  1 

1 

8,382 

8,382 

9,595 

2 

2ND  FLOOR  1 

1 

8,382 

8,382 

9,213 

Zone 

1  Total/Ave. 

16,764 

18,808 

System 

1  Total/Ave. 

16,764 

18,808 

Building 

16,764 

18,808 

t 
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Wintr 

Uindo 

Wall 

Ceil. 

Room 

Mass 

(lb/ 

sqft) 

Room 

Capac. 

(Btu/ 

sqft/F) 

0.318 

0.358 

0.000 

49.0 

9.80 

0.318 

0.358 

0.000 

98.5 

20.59 

0.318 

0.358 

0.000 

73.7 

15.19 

0.318 

0.358 

0.000 

73.7 

15.19 

0.318 

0.358 

0.000 

73.7 

15.19 

AREAS 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

456 

0 

0 

0 

932 

18 

4,339 

0 

.0 

0 

8,382 

1,014 

20 

4,047 

456 

0 

0 

8,382 

1,947 

19 

8,386 

456 

0 

0 

8,382 

1,947 

19 

8,386 

456 

0 

0 

8,382 

1,947 

19 

8,386 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


. SYSTEM  LOAD  PROFILE 

System  Totals 


Percent 

----  Cooling  Load 

Load 

Cooling  Airflow 

----  Heating 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

<%) 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

2.2 

11 

313 

-27,864 

11 

166 

685.8 

0 

0 

0.0 

0 

0 

5  » 

10 

4.4 

8 

237 

-55,728 

13 

197 

1,371.5 

0 

0 

0.0 

0 

0 

10  - 

15 

6.6 

12 

359 

-83,592 

9 

134 

2,057.3 

0 

0 

0.0 

0 

0 

15  - 

20 

8.9 

10 

285 

-111,456 

8 

132 

2,743.0 

0 

0 

0.0 

0 

o' 

20  - 

25 

11.1 

10 

288 

-139,320 

13 

201 

3,428.8 

0 

0 

0.0 

0 

0 

25  - 

30 

13.3 

14 

394 

-167,184 

11 

170 

4,114.5 

0 

0 

0.0 

0 

0 

30  - 

35 

15.5 

11 

317 

-195,048 

15 

229 

4,800.3 

0 

0 

0.0 

0 

0 

35  - 

40 

17.7 

10 

296 

-222,912 

12 

181 

5,486.1 

0 

0 

0.0 

0 

0 

40  - 

45 

19.9 

11 

327 

-250,776 

7 

109 

6,171.8 

0 

0 

0.0 

0 

0 

45  - 

50 

22.1 

3 

83 

-278,640 

3 

39 

6,857.6 

0 

0 

0.0 

0 

0 

50  - 

55 

24.4 

0 

0 

-306,504 

0 

0 

7,543.3 

0 

0 

0.0 

0 

0 

55  - 

60 

26.6 

0 

0 

-334,368 

0 

0 

8,229.1 

0 

0 

0.0 

0 

0 

60  - 

65 

28.8 

0 

0 

-362,232 

0 

0 

8,914.9 

0 

0 

0.0 

0 

0 

65  - 

70 

31.0 

0 

0 

-390,096 

0 

0 

9,600.6 

0 

0 

0.0 

0 

0 

70  - 

75 

33.2 

0 

0 

-417,960 

0 

0 

10,286.4 

0 

0 

0.0 

0 

0 

75  - 

80 

35.4 

0 

0 

-445,824 

0 

0 

10,972.1 

0 

0 

OoO 

0 

0 

80  - 

85 

37.6 

0 

0 

-473,688 

0 

0 

11,657.9 

0 

0 

0.0 

0 

0 

S5  - 

90 

39.9 

0 

0 

-501,552 

0 

0 

12,343.6 

0 

0 

0.0 

0 

0 

90  - 

95 

42.1 

0 

0 

-529,416 

0 

0 

13,029.4 

0 

0 

0,0 

0 

0 

95  - 

100 

44.3 

0 

0 

-557,280 

0 

0 

13,715.2 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0  5. 

,861 

0 

0 

7,202 

0.0 

0 

0 

0.0 

0 

8,760 
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ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kU) 

Jan 

27,298 

86 

Feb 

20,766 

85 

March 

7,360 

56 

April 

5,834 

31 

May 

11,503 

51 

June 

16,527 

58 

July 

18,095 

59 

Aug 

18,076 

58 

Sept 

12,100 

52 

Oct 

7,204 

45 

Nov 

7,323 

55 

Dec 

16,961 

68 

Total 

169,048 

86 

Building  Energy  Consumption  = 

34, 

Source  Energy  Consumption  « 

34, 

Floor  Area  = 


16,764  (Sq  Ft) 
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TRACE  600  ANALYSIS 

by  ♦* 


** 

«* 


**************************4t4r*******«******«***********4r****-*******«*<********* 


ESOS  STUDY  AT  WSMR  -  BUILDING  501-A 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  %  r  'X 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  AL-jif-ECO 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure; 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Surmer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density; 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor; 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period;  April  To  October 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


3:32:57  1/18/92 

501-A  .TM 
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System 


Peak 


INCHP 


INCREMENTAL  HEAT  PUMP 


*★***★#**★**★**★****★****  COOLING  COIL  PEAK  ★****★*★**♦♦*★★★**★****★*******♦  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 
Peaked  at  Time  ==>  u/%/ur..  t/ia  ♦  Mn/uro  7/10  *  un/ur-  1 


Mo/Hr:  7/16 


Mo/Hr:  7/19 


Mo/Hr:  13/  1 


Outside  Air 

OAOB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

91 

* 

★ 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Perent 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Stub) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

« 

0 

0 

0.00 

Roof  Cond 

16,301 

0 

16,301 

6.88 

* 

19,030 

8.58 

<* 

-16,227 

-16,227 

5.15 

Glass  Solar 

36,902 

0 

36,902 

15.57 

25,304 

11.41 

* 

0 

0 

0.00 

Glass  Cond 

11,368 

0 

11,368 

4.80 

* 

8,931 

4.03 

-* 

-27,274 

-27,274 

8.66 

Wall  Cond 

72,043 

0 

72,043 

30.39 

* 

88,122 

39.72 

* 

-132,100 

-132,100 

41.95 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-15,048 

-15,048 

4.78 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-124,248 

-124,248 

39.46 

Sub  Total==> 

136,614 

0 

136,614 

57.64 

* 

141,387 

63.73 

* 

-314,897 

-314,897 

100.00 

Internal  Loads 

* 

* 

Lights 

42,911 

0 

42,911 

18.10 

* 

69,515 

31.33 

* 

0 

0 

0.00 

People 

14,112 

14,112 

5.95 

* 

10,948 

4.93 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

57,023 

0 

0 

57,023 

24.06 

* 

80,463 

36.27 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

<* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

43,393 

18.31 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

w 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

193,637 

0 

0 

237,029 

100.00 

* 

221,850 

100.00 

* 

-314,897 

-314,897 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity  Sens  Cap.  Coil  Airfl 


Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . - 

Glass  (sf) 


<%) 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

16,764 

Main  Clg 

44.3 

531.4 

537.3 

12,872 

82.3 

59.6  52.7 

60.0 

42.7 

19,8 

Part 

18,808 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0,0 

0.0 

ExFlr 

456 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0,0 

0.0 

0.0 

0.0 

Roof 

8,382 

0 

0 

Totals 

44.3 

531.4 

Wall 

10,333 

1,947 

19 

.-cur  Tucco  f  kir 

CHECKS-- 

-.TCUDCDATMDCC 

/ 1 

f  \ . . . 

UUi  L 

1  1  UN 

1  i.rirui\« 

1 

V  1 

“  ^  • 

Capaci ty 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

22.9 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,949 

0 

Clg 

Cfm/Sqft 

0.77 

SADB 

60.0 

93.5 

Main  Htg 

-557.3 

12,872  48.3 

93.5 

Inf  i  1 

0 

2,949 

Clg 

Cfm/Ton 

290.70 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

12,872 

12,872 

Clg 

Sqft/Ton 

378.58 

Return 

78.0 

68.0 

Preheat 

-0.0 

12,872  57.9 

60.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

31,70 

Ret/OA 

82.3 

68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

12,872 

12,872 

No. 

People 

56 

Runarnd 

78.0 

68.0 

Humid if 

0.0 

( 

)  0.0 

0.0 

Exhaust 

2,949 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

( 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.77 

Fn  BldTD 

0.0 

0.0 

Total 

-557.3 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-33.24 

Fn  Frict 

0.0 

0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  (GREY)  BLOG  501-A 

. BUILDING  U*VALUES 


---  Room  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Nur^er 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Ufndo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1$T  FLOOR 

0.388 

0.750 

0.000 

0.000 

0,000 

0.310 

0.318 

0.358 

0.000 

49.0 

9.80 

2 

2ND  FLOOR 

0,388 

0,000 

0.000 

0,000 

0.044 

0.310 

0.318 

0.358 

0.000 

98.5 

20.59 

Zone 

1  Total /A ve. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

73.7 

15.19 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0,000 

73.7 

15,19 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

73.7 

15.19 

BUILDING  AREAS  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  (GREY)  BLDG  501-A 

. BUILDING  AREAS 


Floor  Total  Exposed 


Number 

of 

Area/D upl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

8,382 

8,382 

9,595 

456 

0 

0 

0 

932 

18 

4,339 

2 

2ND  FLOOR 

1 

1 

8,382 

8,382 

9,213 

0 

0 

0 

8,382 

1,014 

20 

4,047 

Zone 

1  Total/Ave. 

16,764 

18,808 

456 

0 

0 

8,382 

1,947 

19 

8,386 

System 

1  Total/Ave. 

16,764 

18,808 

456 

0 

0 

8,382 

1,947 

19 

8,386 

Building 

16,764 

18,808 

456 

0 

0 

8,382 

1,947 

19 

8,386 

V  600 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 


. . . SYSTEM 

System  Totals 


Percent 

•---  Cooli 

ng  Load  ---- 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

(X) 

0  -  5 

2.2 

11 

313 

-27,864 

13 

5  -  10 

4.4 

10 

300 

'55,728 

11 

10  -  15 

6.6 

13 

361 

-83,592 

9 

15  -  20 

8.9 

10 

285 

-111,456 

7 

20  -  25 

11.1 

11 

311 

-139,320 

13 

25  -  30 

13.3 

13 

370 

-167,184 

11 

30  -  35 

15o5 

13 

369 

-195,048 

17 

35  -  40 

17.7 

7 

214 

-222,912 

11 

40  -  45 

19.9 

11 

305 

-250,776 

7 

45  -  50 

22.1 

1 

40 

-278,640 

2 

50  -  55 

24.4 

0 

0 

-306,504 

0 

55  -  60 

26.6 

0 

0 

-334,368 

0 

60  -  65 

28.8 

0 

0 

-362,232 

0 

65  •  70 

31.0 

0 

0 

-390,096 

0 

70  -  75 

33.2 

0 

0 

-417,960 

0 

75  -  80 

35.4 

0 

0 

-445,824 

0 

80  -  85 

37.6 

0 

0 

-473,688 

0 

85  '  90 

39.9 

0 

0 

-501,552 

0 

90  -  95 

42.1 

0 

0 

-529,416 

0 

95  «  100 

44.3 

0 

0 

-557,280 

0 

Hours  Off 

0.0 

0 

5,892 

0 

0 

V  600 
PAGE 


LOAD  PROFILE 


---- 

----  Cooling  Airflow 

-  Heating  Airflow 

ours 

Cap. 

(Cfm) 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

218 

643.6 

0 

0 

0.0 

0 

0 

182 

1,287.2 

0 

0 

0.0 

0 

0 

150 

1,930.8 

0 

0 

0.0 

0 

0 

127 

2,574.4 

0 

0 

OoO 

0 

0 

221 

3,218.0 

0 

0 

0.0 

0 

0 

179 

3,861.6 

0 

0 

0.0 

0 

0 

280 

4,505.2 

0 

0 

0.0 

0 

0 

181 

5,148.8 

0 

0 

0.0 

0 

0 

118 

5,792.4 

0 

0 

0.0 

0 

0 

39 

6,436.0 

0 

0 

0.0 

0 

0 

0 

7,079.6 

0 

0 

0.0 

0 

0 

0 

7,723.2 

0 

0 

0.0 

0 

0 

0 

8,366.8 

0 

0 

0.0 

0 

0 

0 

9,010.4 

0 

0 

0.0 

0 

0 

0 

9,654.0 

0 

0 

0.0 

0 

0 

0 

10,297.6 

0 

0 

0.0 

0 

0 

0 

10,941.2 

0 

0 

0.0 

0 

0 

0 

11,584.8 

0 

0 

0.0 

0 

0 

0 

12,228.4 

0 

0 

0.0 

0 

0 

0 

12,872.0 

100 

8,760 

0.0 

0 

0 

,065 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 

. MONTHLY  ENERGY  CONSUMPTION . 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

28,547 

86 

Feb 

21,818 

85 

March 

7,450 

56 

April 

5,834 

26 

May 

11,249 

49 

June 

15,939 

56 

July 

17,487 

57 

Aug 

17,419 

56 

Sept 

11,423 

50 

Oct 

7,059 

43 

Nov 

7,439 

55 

Dec 

17,948 

68 

Total 

169,612 

86 

Building  Energy  Consumption  *  34,532  (Btu/Sq  Ft/Year)  Floor  Area  =  16,764  (Sq  Ft) 

Source  Energy  Consumption  *  34,532  (Btu/Sq  Ft/Year) 


37 
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ESOS  STUDY  AT  WSMR  -  BUILDING  501 -A 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  4^ 


EFFICIENT  WINDOWS:  ALT  1-BSLN,  AL'Ji^-ECO  (EGO^^ 


Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

<deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressures 

25.8 

(in.  Hg) 

Slimier  Clearness  Number: 

loOO 

Winter  Clearness  Number: 

loOO 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulbs 

64 

(F) 

Winter  Design  Dry  Bulbs 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod; 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  April  To  October 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run;  3:50:31  1/18/92 

Dataset  Name;  501 -A  .TM 


40 
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System 


Peak 


INCHP 


-  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 

S> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/19 

* 

Mo/Hr:  13/  1 

Outside  Air  =*> 

OADB/WB/HR; 

?7/  64/  49. 

0 

* 

* 

OADB: 

91 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak  Coi 1  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Bti^) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylit*  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

16,301 

0 

16,301 

6.88  * 

19,030 

8.58 

* 

-16,227 

-16,227 

5.15 

Glass  Solar 

36,902 

0 

36,902 

15.57  * 

25,304 

11.41 

* 

0 

0 

0.00 

Glass  Cond 

11,368 

0 

11,368 

4.80  * 

8,931 

4.03 

* 

-27,274 

-27,274 

8.66 

Wall  Cond 

72,043 

0 

72,043 

30.39  * 

88,122 

39.72 

* 

-132,100 

-132,100 

41.95 

Partition 

0 

0 

0.00  * 

0 

OcOO 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-15,048 

•15,048 

4.78 

Infiltration 

0 

0 

0.00  * 

0 

OoOO 

* 

-124,248 

-124,248 

39.46 

Sub  Total ==> 

136,614 

0 

136,614 

57.64  * 

141,387 

63.73 

* 

-314,897 

-314,897 

100.00 

Internal  Loads 

* 

* 

Lights 

42,911 

0 

42,911 

18.10  * 

69,515 

31.33 

* 

0 

0 

0.00 

People 

14,112 

14,112 

5.95  * 

10,948 

4.93 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0,00 

* 

0 

0 

0.00 

Sub  Total==> 

57,023 

0 

0 

57,023 

24.06  * 

80,463 

36.27 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

43,393 

18.31  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  ♦ 

0.00 

* 

0 

0.00 

Duct  Heat  Pki^} 

0 

0 

OoOO  * 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

A 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

w 

Terminal  Bypass 

0 

0 

0 

0.00  * 

4r 

0.00 

* 

0 

0.00 

Grand  Total ==> 

193,637 

0  0  237,029 

100.00  * 

221,850 

100.00 

* 

-314,897 

-314,897 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

1  iwn - 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  16,764 

Main  Clg  44.3 

531.4 

537.3 

12,872 

82.3  59.6  52.7 

60.0  42.7 

19.8 

Part  18,808 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

0  0.0 

0.0  0.0 

0.0 

ExFlr  456 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

0  0.0 

0.0  0.0 

0.0 

Roof  8,382 

0  0 

Totals  44.3 

531.4 

Wall  10,333 

1, 

947  19 

--HEATING 

COIL  SELECTION 

1 . 

■AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)-- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

22.9 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,949 

0 

Clg  Cfm/Sqft 

0.77 

SAD  6 

60.0 

93.5 

Main  Htg 

-557.3 

12,872 

48.3 

93.5 

Inf  i  1 

0 

2,949 

Clg  Cfm/Ton 

290.70 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

12,872 

12,872 

Clg  Sqft/Ton 

378.58 

Return 

78.0 

68.0 

Preheat 

-0.0 

12,872 

57.9 

60.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

31.70 

Ret/OA 

82.3 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

12,872 

12,872 

No.  People 

56 

Runarnd 

78.0 

68.0 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

2,949 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.77 

Fn  BldTD 

0.0 

0.0 

Total 

-557.3 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-33.24 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  4 
EFFICIENT  WINDOWS  (BRONZE)  BLDG  501 -A 

. BUILDING  U-VALUES 


—  Room  U- Values 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

0.310 

0.318 

0.358 

0.000 

49.0 

9.80 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

98.5 

20.59 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

73-7 

15.19 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

73.7 

15.19 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

0.310 

0.318 

0.358 

0.000 

73.7 

15.19 

BUILDING  AREAS  -  ALTERNATIVE  4 
EFFICIENT  WINDOWS  (BRONZE)  BLDG  501 -A 

. . BUILDING  AREAS 


Floor  Total  Exposed 

Nunber  of  Area/Dupl  Floor  Partition  Floor  Skylight  Ski  Net  Roof  Window  Win  Net  Wall 

Room  Duplicate  Room  Area  Area  Area  Area  /Rf  Area  Area  /Wl  Area 

Number  Description  Fir  Rm  (sqft)  (sqft)  (sqft)  (sqft)  (sqft)  (X)  (sqft)  (sqft)  (%)  (sqft) 

1  1ST  FLOOR  1  1  8,382  8,382  9,595  456  0  0  0  932  18  4,339 

2  2ND  FLOOR  1  1  8,382  8,382  9,213  0  0  0  8,382  1,014  20  4,047 

Zone  1  Total/Ave«  16,764  18,808  456  0  0  8,382  1,947  19  8,386 

System  1  Total/Ave»  16,764  18,808  456  0  0  8,382  1,947  19  8,386 

Building  16,764  18,808  456  0  0  8,382  1,947  19  8,386 


X 
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SYSTEM  TOTALS  LOAD  PROFILE  •  ALTERNATIVE  4 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load 

.... 

Load 

----  Cooling 

Airflow 

----  Heating 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

2.2 

11 

313 

-27,864 

13 

218 

643.6 

0 

0 

0.0 

0 

0 

5  - 

10 

4.4 

10 

300 

-55,728 

11 

182 

1,287.2 

0 

0 

0.0 

0 

0 

10  - 

15 

6.6 

13 

361 

-83,592 

9 

150 

1,930.8 

0 

0 

0.0 

0 

0 

15  - 

20 

8.9 

10 

285 

-111,456 

7 

127 

2,574.4 

0 

0 

0.0 

0 

d 

20  » 

25 

11.1 

11 

311 

-139,320 

13 

221 

3,218.0 

0 

0 

0.0 

0 

0 

25  - 

30 

13.3 

13 

370 

-167,184 

11 

179 

3,861.6 

0 

0 

0.0 

0 

0 

30  - 

35 

15.5 

13 

369 

-195,048 

17 

280 

4,505.2 

0 

0 

0.0 

0 

0 

35  - 

40 

17.7 

7 

214 

-222,912 

11 

181 

5,148.8 

0 

0 

0.0 

0 

0 

40  - 

45 

19.9 

11 

305 

-250,776 

7 

118 

5,792.4 

0 

0 

0.0 

0 

0 

45  - 

50 

22.1 

1 

40 

-278,640 

2 

39 

6,436.0 

0 

0 

0.0 

0 

0 

50  - 

55 

24.4 

0 

0 

-306,504 

0 

0 

7,079.6 

0 

0 

0.0 

0 

0 

55  - 

60 

26.6 

0 

0 

-334,368 

0 

0 

7,723.2 

0 

0 

0.0 

0 

0 

60  - 

65 

28.8 

0 

0 

-362,232 

0 

0 

8,366.8 

0 

0 

0.0 

0 

0 

65  - 

70 

31.0 

0 

0 

-390,096 

0 

0 

9,010.4 

0 

0 

0.0 

0 

0 

70  - 

75 

33-2 

0 

0 

-417,960 

0 

0 

9,654.0 

0 

0 

0.0 

0 

0 

75  - 

80 

35.4 

0 

0 

-445,824 

0 

0 

10,297.6 

0 

0 

0.0 

0 

0 

80  - 

85 

37.6 

0 

0 

-473,688 

0 

0 

10,941.2 

0 

0 

0.0 

0 

0 

85  • 

90 

39.9 

0 

0 

-501,552 

0 

0 

11,584.8 

0 

0 

0.0 

0 

0 

90  - 

95 

42.1 

0 

0 

-529,416 

0 

0 

12,228.4 

0 

0 

0.0 

0 

0 

95 

100 

44.3 

0 

0 

-557,280 

0 

0 

12,872.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0,0 

0  5 

,892 

0 

0 

7.065 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

28,547 

86 

Feb 

21,818 

85 

March 

7,450 

56 

Apri  1 

5,834 

26 

May 

11,249 

49 

June 

15,939 

56 

July 

17,487 

57 

Aug 

17,419 

56 

Sept 

11,423 

50 

Oct 

7,059 

43 

Nov 

7,439 

55 

Dec 

17,948 

68 

Total 

169,612 

86 

Building  Energy  Consumption  =  34,532  (Btu/Sq  Ft/Year)  Floor  Area  =  16,764  (Sq  Ft) 

Source  Energy  Consumption  =  34,532  (Btu/Sq  Ft/Year) 


64 
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★A***************************************************************-************ 


** 
** 
★  * 
** 


TRACE 

by 


6  0  0 


ANALYSIS 


** 

** 


*****************«***********4r**************«****«******«**********4r**«****** 


ESOS  STUDY  AT  USMR  -  BUILDING  501 -B 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY  / 

EMC  ENGINEERS,  INC.  )/ 

EFFICIENT  WINDOWS;  ALT  1-BSLN,  ALT2-ECO 


Ceco^c^ 


Weather  File  Code; 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0-9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


13:25:44  1/20/92 

501-B  .TM 
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RAO 


-  RADIATION 


System  1  Block 

★★*«♦***************««***  COOtING  COIL  PEAK  ♦*****★*****★★*★♦*★★**★**★**★***  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ***^ 


Peaked  at  Time  • 

ss> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  ==> 

OADB/W8/HR: 

0/  0/  0.0 

<r 

It 

OA08: 

0 

* 

0A08:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skytite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-23,503 

-23,503 

5.01 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-153,914 

-153,914 

32.79 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-147,589 

-147,589^ 

31.44 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-6,347 

-6,347 

1.35 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-138,051 

-138,051 

29.41 

Sub  Total ss> 

0 

0 

0 

0.00 

* 

0 

0.00 

it 

-469,404 

-469,404 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

It 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

SU)  Total=s> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

♦ 

0 

0.00 

★ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

OV/UNOR  Siting 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

m 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-469,404 

-469,404 

100.00 

Total  Capacity 


-'---—COOLING  COIL  SELECTION . - 

Serte  Cap.  Coil  Airfl  Entering  DB/W8/HR 

Grains 
0.0 
0.0 
0.0 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . - 

Glass  (sf) 


(%) 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Totals 

0.0 

0.0 

-HEATING  COIL  SELECTION- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-666.8 

0 

0.0 

0.0 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Humidif 

0.0 

0 

0.0 

o.d 

Exhaust 

Opt  Vent 

Total 

0.0 

-666.8 

0 

0.0 

0.0 

Rm  Exh 

Auxi  1 

-AIRFLOWS  (cfm)- 
Cooling  ^ 
0 
0 
0 
0 
0 
0 
0 
0 


Deg  F 

Deg  F 

Grains 

Floor 

17,165 

0.0 

0.0 

0.0 

Part 

8,622 

0.0 

0.0 

0.0 

ExFlr 

192 

0.0 

0.0 

0.0 

Roof 

12,140 

0  0 

Wall 

12,148 

2,778  23 

--ENGINEERING  CHECKS-- 

--TEMPERATURES 

(F)-- 

eating 

Clg 

X  OA 

0.0 

Type 

Clg 

Htg 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

3,277 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68.0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

0 

No. 

People 

0 

Runarnd 

0.0 

68.0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BtdTD 

0.0 

0.0 

0 

Htg 

Btuh/SqFt 

-38.84 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

*****«*«***★«★***********  COOLING  COIL  PEAK  ****★********♦★*♦******★**★****★  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  8/16 

* 

Mo/Hr; 

9/17 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OAOB/WB/HR:  96/  63/  49.0 

* 

* 

OADB: 

86 

* 

it 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

it 

Space  Peak 

Coil 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%> 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0,00 

Roof  Cond 

409 

0 

409 

1.82 

* 

346 

1.62 

* 

0 

0 

0.00 

Glass  Solar 

11,151 

0 

11,151 

49.55 

* 

16,254 

76.13 

* 

0 

0 

0.00 

Glass  Cond 

3,749 

0 

3,749 

16.66 

* 

1,831 

8.58 

* 

0 

0 

0.00 

Wall  Cond 

1,377 

0 

1,377 

6.12 

* 

1,592 

7.46 

* 

0 

0_ 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

-* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

16,686 

0 

16,686 

74.15 

* 

20,024 

93.78 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

1,393 

0 

1,393 

6.19 

* 

738 

3.46 

* 

0 

0 

0.00 

People 

1,680 

1,680 

7.47 

* 

589 

2.76 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

3,073 

0 

0 

3,073 

13.65 

* 

1,327 

6.22 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

2,461 

10.93 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

284 

1.26 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

Itr 

0.00 

* 

it 

0 

0.00 

Grand  Total ==> 

19,759 

0  0  22,504 

100.00 

* 

21,351 

100.00 

it 

0 

0 

0.00 

.CUI lUW - 

’  ^  AREAS  * 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/WB/HR 

Gross 

Total 

Glass  (sf)  m 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

272 

Main  Clg  2.0 

24.0 

22.9 

800 

81.0  57.8  46.0 

49.9  45,4 

45.3 

Part 

355 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

0  0 

.0 

0.0  0.0 

0.0 

Roof 

272 

0  0 

Totals  2.0 

24.0 

Wall 

366 

189  52 

--HEATING 

Capacity 

COIL  SELECTION 

Coil  Airfl 

Ent 

Lvg 

Type 

'AIRFLOWS  (cfm) 

Cooling 

Heating 

—ENGINEERING 

Clg  X  OA 

CHECKS- - 

16.3 

--TEMPERATURES 

Type  Clg 

(F)  — 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

130 

0 

Clg 

Cfm/Sqft 

2.94 

SADB 

50.1 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Inf  il 

0 

0 

Clg 

Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

800 

0 

Clg 

Sqft/Ton 

136.03 

Return 

78.0 

0.0 

Preheat 

-0.0 

800 

3.9 

49.8 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

88.22 

Ret/OA 

80.9 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

800 

0 

No. 

People 

4 

Runarnd 

78.0 

0.0 

Humid if 

0.0 

0 

0.0 

0.0 

Exhaust 

130 

0 

Htg 

X  OA 

0,0 

Fn  MtrTD 

0.1 

0,0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total 

0.0 

Aux  i  1 

0 

0 

Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— -  Cooling  Load  - — 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(X) 

(Cfm) 

(X) 

(Cfm) 

<X) 

0  -  5 

0.1 

6 

177 

-33,339 

15 

255 

40.0 

0 

0 

0.0 

0 

0 

S  10 

0.2 

9 

259 

-66,678 

9 

157 

80.0 

0 

0 

0.0 

0 

0 

10  -  15 

0.3 

4 

115 

-100,017 

10 

170 

120.0 

0 

0 

0.0 

0 

0 

15  -  20 

0.4 

7 

203 

-133,356 

13 

220 

160.0 

0 

0 

0.0 

0 

0 

20  -  25 

0.5 

6 

164 

-166,695 

16 

265 

200.0 

0 

0 

0.0 

0 

0 

25  -  30 

0.6 

6 

178 

-200,034 

17 

287 

240.0 

0 

0 

0.0 

0 

0 

30  -  35 

0.7 

6 

164 

-233,373 

13 

214 

280.0 

0 

0 

0.0 

0 

0 

35  -  40 

0.8 

5 

145 

-266,712 

7 

112 

320,0 

0 

0 

0.0 

0 

0 

40  -  45 

0.9 

7 

205 

-300,051 

0 

0 

360.0 

0 

0 

0.0 

0 

0 

45  -  50 

1.0 

5 

134 

-333,390 

0 

0 

400.0 

0 

0 

0.0 

0 

0 

50  -  55 

1.1 

6 

176 

-366,729 

0 

0 

440.0 

0 

0 

0.0 

0 

0 

55  -  60 

1.2 

7 

194 

-400,068 

0 

0 

460.0 

0 

0 

0.0 

0 

0 

60  -  65 

1,3 

4 

121 

-433,407 

0 

0 

520.0 

0 

0 

0.0 

0 

0 

65  -  70 

1.4 

5 

142 

-466,746 

0 

0 

560.0 

0 

0 

0.0 

0 

0 

70  -  75 

1.5 

8 

223 

-500,085 

0 

0 

600.0 

0 

0 

0.0 

0 

0 

75  -  80 

1.6 

5 

153 

-533,424 

0 

0 

640.0 

0 

0 

0.0 

0 

0 

80  *  85 

1.7 

2 

69 

-566,763 

0 

0 

680.0 

0 

0 

0.0 

0 

0 

85  -  90 

1.8 

1 

23 

-600,102 

0 

0 

720.0 

0 

0 

0.0 

0 

0 

90  »  95 

1.9 

0 

0 

-633,441 

0 

0 

760.0 

0 

0 

0.0 

0 

0 

95  -  100 

2.0 

0 

0 

-666,780 

0 

0 

800.0 

100 

3,049 

0.0 

0 

0 

Hours  Off 

0.0 

0 

5,915 

0 

0 

7,080 

0.0 

0 

5,711 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

6,855 

29 

1,306 

5 

Feb 

5,631 

29 

913 

5 

March 

6,027 

32 

123 

3 

Apri  1 

4,953 

30 

0 

0 

May 

5,649 

30 

0 

0 

June 

5,894 

30 

0 

0 

July 

5,725 

30 

0 

0 

Aug 

6,253 

30 

0 

0 

Sept 

5,369 

30 

0 

0 

Oct 

5,473 

30 

0 

0 

Nov 

6,204 

32 

173 

2 

Dec 

6.538 

32 

815 

4 

Total 

70,571 

32 

3,329 

5 

Building  Energy  Consumption  =  32,905  (Btu/Sq  Ft/Year)  Floor  Area  =  17,438  (Sq  Ft) 

Source  Energy  Consumption  *  33,495  (Btu/Sq  Ft/Year) 

"2-.  Yw=-  ? 
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★  ********«***************-********************«********«****«***•************** 


** 


** 


TRACE  600  ANALYSIS 
by 


** 

**  ** 
A*********-*************************-*******-******************-***************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  501-B 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO 


/ 


(Ec.0^^ 


Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0-0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period;  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  13:57:58  1/20/92 

Dataset  Name:  501 -B  .TM 
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System 


1 


Block 


RAD 


RADIATION 


A************************ 

Peaked  at  Time  S2> 

Outside  Air  ss> 


COOLING  COIL  PEAK  *******♦************★★***★*★**★★  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ***H 


Mo/Hr:  0/  0 

OADB/WB/HR:  0/  0/  0.0 


Mo/Hr: 

OADB: 


0/  0 
0 


Mo/Hr:  13/  1 
OADB:  24 


Space 

Ret.  Air 

Ret,  Air 

Met  Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens,+Lat« 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

<%) 

* 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-23,503  -23,503 

6.82 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-38,926  -38,926 

11.29 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-147,589  -147,589 

42.81 

Partition 

0 

0 

0.00 

* 

0 

0-00 

« 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

^  -6,347  -6,347 

1.84 

Inf i It rat ion 

0 

0 

0.00 

* 

0 

0.00 

* 

-128,388  -128,388 

37.24 

Sub  Total=s> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-344, 

,752  -344,752 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0 

0,00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

♦ 

0 

0.00 

* 

0  0 

0.00 

Sub  Totalss> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Siiing 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

m 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

it 

0 

0.00 

Grand  Total=*> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

-344, 

,752  -344,752 

100.00 

1  lun 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf) 

•  (%) 

(Tons) 

(MWi) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

17,165 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Part 

8,622 

Aux  Clg  0.0 

0,0 

0,0 

0 

0,0 

0.0 

0. 

,0 

0.0 

0,0 

0.0 

ExFlr 

192 

Opt  Vent  0,0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Roof 

12,140 

0  0 

Totals  0.0 

0,0 

Wall 

12,148  2,778  23 

CHECKS-- 

--TEMPERATURES 

(F)--- 

ncM 1 1 n u 

-niKTH. 

/wd 

--EI 

IGINEERIN 

IG 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqf t 

0.00 

SADB  0.0 

68.1 

Main  Htg  -666.8 

0  0.0 

0.0 

Infil 

0 

3,047 

Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0,0 

0  0,0 

0.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd  0.0 

68,0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -666.8 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-38.84 

Fn  Frict  0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND, 

★★***************4r*******  CCXDLING  COIL  PEAK  **★**★*★*******♦♦***★*★***★★★★*♦  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  9/17 

* 

Mo/Hr:  10/17 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/WB/HR:  86/  59/  42.0 

* 

* 

OADB:  78 

* 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil 

Peak 

Percnt 

Sens.+Lat, 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(X) 

Skytite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

346 

0 

346 

1.60 

* 

156 

0.73 

* 

0 

0 

0.00 

Glass  Solar 

17,010 

0 

17,010 

78.65 

* 

19,278 

89.88 

* 

0 

0 

0.00 

Glass  Cond 

498 

/  0 

498 

2.30 

* 

35 

0.16 

* 

0 

0 

0.00 

Wall  Cond 

1,592 

0 

1,592 

7.36 

• 

1,193 

5.56 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

-0.00 

♦ 

0 

0 

0.00 

Sub  Total==> 

19,446 

0 

19,446 

89.91 

* 

20,661 

96.33 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

738 

0 

738 

3.41 

* 

738 

3.44 

* 

0 

0 

0.00 

People 

779 

779 

3.60 

* 

589 

2.75 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

1,517 

0 

0 

1,517 

7.01 

* 

1,327 

6.19 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

920 

4.25 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

284 

1.32 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

-540 

-540 

-2.50 

* 

-540 

-2.52 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

it 

St 

0 

0.00 

Grand  Total~> 

20,423 

0  0  21,627 

100.00 

* 

21,448 

100.00 

* 

0 

0 

0.00 

CLCui iun - 

-----AREAS- 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf] 

I  («) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

272 

Main  Clg  2.0 

24.0 

23.8 

800 

79.3  56.2  41 

.6 

49.8  43.4 

38.4 

Part 

355 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  G 

.0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0 

,0 

0.0  0.0 

0.0 

Roof 

272 

0  0 

Totals  2.0 

24.0 

Wall 

366 

189  52 

rriTi  cci  cmnii _ 

(F)  — 

1  i  ivu 

- MlKTl-UMd  VCTin^ 

«GINEERIK 

IG 

CHECKS*  * 

-- 1 tnKtKAIUKtb 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

15.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

120 

0  Clg 

Cfm/Sqft 

2.94 

SADB 

50.0 

0.0 

Main  Htg  *0.0 

0  0.0 

0.0 

Inf  i  1 

0 

0  Clg 

Cfm/Ton 

400.00 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

800 

0  Clg 

Sqft/Ton 

136.03 

Return 

78.0 

0.0 

Preheat  -0.0 

800  3.6 

49.6 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

88.22 

Ret/OA 

79.2 

0.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

800 

0  No. 

People 

4 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

120 

0  Htg 

X  OA 

0.0 

Fn  MtrTD 

0.1 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.1 

0.0 

Total  0.0 

Aux  i  1 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.2 

0.0 

I 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooli 

ng  Load 

----  Cooling  Airflow 

----  Heating 

Ai rf low 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(X) 

(Cfm) 

<X) 

(Cfm) 

(X) 

0  -  5 

0.1 

6 

181 

-33,339 

17 

257 

40.0 

0 

0 

0.0 

0 

0 

5  -  10 

0o2 

11 

326 

-66,678 

13 

200 

80.0 

0 

0 

0.0 

0 

0 

10  -  15 

0.3 

8 

237 

-100,017 

11 

169 

120.0 

0 

0 

0.0 

0 

0 

15  -  20 

0.4 

8 

254 

-133,356 

15 

224 

160.0 

0 

0 

0.0 

0 

0 

20  -  25 

0.5 

5 

141 

-166,695 

13 

193 

200.0 

0 

0 

0.0 

0 

0 

25  »  3  0 

0.6 

6 

176 

-200,034 

14 

209 

240.0 

0 

0 

0.0 

0 

0 

30  -  35 

0.7 

5 

159 

-233,373 

13 

190 

280.0 

0 

0 

0.0 

0 

0 

35  -  40 

0.8 

6 

196 

-266,712 

4 

54 

320.0 

0 

0 

0.0 

0 

0 

40  -  45 

0.9 

6 

182 

-300,051 

0 

0 

360.0 

0 

0 

0.0 

0 

0 

VJ1 

o 

1.0 

6 

197 

-333,390 

0 

0 

400.0 

0 

0 

0.0 

0 

0 

50  -  55 

1.1 

9 

270 

-366,729 

0 

0 

440.0 

0 

0 

0.0 

0 

0 

55  -  60 

1.2 

4 

121 

-400,068 

0 

0 

480.0 

0 

0 

0.0 

0 

0 

60  -  65 

1.3 

9 

276 

-433,407 

0 

0 

520.0 

0 

0 

0.0 

0 

0 

65  -  70 

1.4 

3 

106 

-466,746 

0 

0 

560.0 

0 

0 

0.0 

0 

0 

70  -  75 

1-5 

5 

169 

-500,085 

0 

0 

600.0 

0 

0 

0.0 

0 

0 

75  -  80 

1.6 

3 

80 

-533,424 

0 

0 

640.0 

0 

0 

0.0 

0 

0 

80  -  85 

1.7 

0 

5 

-566,763 

0 

0 

680.0 

0 

0 

0.0 

0 

0 

85  “  90 

1.8 

0 

0 

“600,102 

0 

0 

720.0 

0 

0 

0.0 

0 

0 

90  "  95 

1.9 

0 

0 

“633,441 

0 

0 

760.0 

0 

0 

0.0 

0 

0 

95  »  100 

2.0 

0 

0 

“666,780 

0 

0 

800.0 

100 

3,432 

0.0 

0 

0 

Hours  Off 

0.0 

0 

5,684 

0 

0 

7,264 

0.0 

0 

5,328 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

6,769 

32 

1,080 

4 

Feb 

6,036 

29 

711 

4 

March 

6,026 

32 

100 

2 

Apri  1 

4,968 

29 

0 

0 

May 

5,656 

30 

0 

0 

June 

5,825 

30 

0 

0 

July 

5,652 

30 

0 

0 

Aug 

6,196 

30 

0 

0 

Sept 

5,396 

30 

0 

0 

Oct 

5,498 

29 

0 

0 

Nov 

5,529 

29 

135 

2 

Dec 

6,535 

32 

631 

3 

Total 

70,087 

32 

2,656 

4 

Building  Energy  Consimption  *  28,951  (Btu/Sq  Ft/Year)  Floor  Area  *  17,438  (Sq  Ft) 

Source  Energy  Consunption  =  29,422  (Btu/Sq  Ft/Year) 
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*************** 


********* 


ANALYSIS 


TRACE  600 


by 


***************************************************************************** 

***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  502 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS;  ALT  1-BSLN,  ALT2-ECO 


/ 


Weather  File  Code; 

Location : 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Ntimber: 
Winter  Cleairness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat; 
Density-Specific  Heat  Prod; 
Latent  Heat  Factor; 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

o 

O 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( B tu-min . /hr/cu  f t/F ) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run:  20:29:31  1/15/92 

Dataset  Name;  502  ,TM 


D3-153 


—HEATING 

COIL  SELECTION 

-AIRFLOWS  (cfm) 

-“ENGINEERING 

CHECKS-- 

—TEMPERATURES 

(F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  %  OA 

18.2 

Type 

Clg 

Htg 

(Mbh) 

(CfB) 

Deg  F 

Deg  F 

Vent 

2,380 

0 

Clg  Cfm/Sqft 

1.04 

SADB 

60.0 

94.3 

Main  Htg 

“490.4 

13,100 

55.2 

94.3 

Infil 

0 

2,380 

Clg  Cfm/Ton 

336.16 

Plenum 

78.0 

68.0 

Aux  Htg 

OoO 

0 

0.0 

0.0 

Supply 

13,100 

13,100 

Clg  Sqft/Ton 

322.89 

Return 

78.0 

68.0 

Preheat 

“0.0 

13,100 

60.0 

60.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

37.16 

Ret/OA 

81.4 

66.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

13,100 

13, 100 

No.  People 

20 

Runarnd 

78.0 

68.0 

Humidif 

O'.O 

0 

0.0 

0.0 

Exhaust 

2,380 

0 

Htg  %  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.04 

Fn  BldTD 

0.0 

0.0 

Total 

-490.4 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.97 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  502 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  U-VALUES 


Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

1.140 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  502 

- BUILDING 


Floor 

Total 

Number 

of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

6,291 

6,291 

8,115 

2 

2ND  FLOOR 

1 

1 

6,291 

6,291 

7,792 

Zone 

1  Total/Ave. 

12,583 

15,907 

System 

1  Total/Ave. 

12,583 

15,907 

Building 

12,583 

15,907 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.358 

0.000 

51.2 

10.24 

1.259 

0.358 

0.000 

100.8 

21.06 

1.259 

0.358 

0.000 

76.0 

15.65 

1.259 

0.358 

0.000 

76.0 

15  c  65 

1.259 

0.358 

0.000 

76.0 

15.65 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

328 

0 

0 

0 

942 

22 

3,320 

0 

0 

0 

6,291 

958 

23 

3,134 

328 

0 

0 

6,291 

1,900 

23 

6,454 

328 

0 

0 

6,291 

1,900 

23 

6,454 

328 

0 

0 

6,291 

1,900 

23 

6,454 
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PAGE 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load 

— 

Load 

-  Cooling  Airflow 

-  Heating 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

1.9 

9 

228 

-24,520 

13 

231 

655.0 

0 

0 

0.0 

0 

0 

5  - 

10 

3.9 

11 

279 

-49,041 

11 

198 

1,310.0 

0 

0 

0.0 

0 

0 

10  - 

15 

5.8 

13 

325 

-73,561 

12 

218 

1,965.0 

0 

0 

0.0 

0 

0 

15  - 

20 

7.8 

8 

202 

-98,081 

8 

146 

2,620.1 

0 

0 

0.0 

0 

0 

20  * 

25 

9.7 

9 

241 

-122,602 

13 

236 

3,275.1 

0 

0 

0.0 

0 

0 

25  - 

30 

11.7 

14 

360 

-147,122 

12 

223 

3,930.1 

0 

0 

0.0 

0 

0 

30  - 

35 

13.6 

12 

312 

-171,642 

16 

290 

4,585.1 

0 

0 

0.0 

0 

0 

35  - 

40 

15.6 

8 

212 

-196,162 

9 

169 

5,240.1 

0 

0 

0.0 

0 

0 

40  - 

45 

17.5 

13 

326 

-220,683 

6 

109 

5,895.1 

0 

0 

0.0 

0 

0 

45  - 

50 

19.5 

4 

105 

-245,203 

1 

10 

6,550.1 

0 

0 

0.0 

0 

0 

50  - 

55 

21.4 

0 

0 

-269,723 

0 

0 

7,205.1 

0 

0 

0,0 

0 

0 

55  - 

60 

23.4 

0 

0 

-294,244 

0 

0 

7,860.2 

0 

0 

0.0 

0 

0 

60  “ 

65 

25.3 

0 

0 

-318,764 

0 

0 

8,515.2 

0 

0 

0.0 

0 

0 

65  - 

70 

27.3 

0 

0 

'  -343,284 

0 

0 

9,170.2 

0 

0 

0.0 

0 

0 

70  -* 

75 

29.2 

0 

0 

-367,805 

0 

0 

9,825.2 

0 

0 

0.0 

0 

0 

75  - 

80 

31.2 

0 

0 

-392,325 

0 

0 

10,480.2 

0 

0 

0.0 

0 

0 

80  - 

85 

33.1 

0 

0 

-416,845 

0 

0 

11,135.2 

0 

0 

0.0 

0 

0 

85  - 

90 

35.1 

0 

0 

-441,365 

0 

0 

11,790.2 

0 

0 

0.0 

0 

0 

90  - 

95 

37.0 

0 

0 

-465,886 

0 

0 

12,445,3 

0 

0 

0.0 

0 

0 

95  - 

100 

39.0 

0 

0 

-490,406 

0 

0 

13,100.3 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0  6 

,170 

0 

0 

6,930 

0.0 

0 

0 

0.0 

0 

8,760 
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ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

24,664 

87 

Feb 

19,023 

84 

March 

5,875 

48 

April 

4,379 

22 

May 

8,811 

42 

June 

13,524 

50 

July 

14,826 

51 

Aug 

14,267 

49 

Sept 

8,862 

42 

Oct 

5,091 

34 

Nov 

6,155 

46 

Dec 

15,793 

70 

Total 

141,270 

87 

Building  Energy  Consumption  =  38,318  (Btu/Sq  Ft/Year)  Floor  Area  =  12,583  (Sq  Ft) 

Source  Energy  Consumption  *=  38,318  (Btu/Sq  Ft/Year) 
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ESOS  STUDY  AT  WSMR  •  BUILDING  502 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  v 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO  (ECO^^ 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sumner  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  17:27:47  1/20/92 

Dataset  Name:  502  .TM 
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System  1  Peak  IMCHP  -  INCREMENTAL  HEAT  PUMP 

*************************  COOLING  COIL  PEAK  ********************************  cLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hf!  8/16 

* 

Mo/Hr: 

7/19 

* 

Mo/Hrs  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  96/  63/  49.0 

* 

* 

OADB: 

91 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

12,236 

0 

12,236 

5.58 

* 

14,284 

6.96 

* 

-12,180 

-12,180 

4.98 

Glass  Solar 

68,336 

0 

^3^ 

31.16 

* 

/  55.116 

26.85 

* 

-26,623 

0 

0.00 

Glass  Cond 

10,605 

0 

10,605 

4.84 

* 

1/  8,717 

4.25 

* 

-26,623 

10.89 

Wall  Cond 

55,424 

0 

55,424 

25.27 

* 

71,050 

34.61 

* 

-101,661 

-101,661 

41.57 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

f/ -10,824 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-10,824 

4.43 

Inf i Itration 

0 

0 

0.00 

* 

0 

0.00 

* 

-93,262 

-93,262 

38.14 

Sub  Totals=> 

146,601 

0 

146,601 

66.85 

* 

149,168 

72.66 

* 

-244,550 

-244,550 

100.00 

Internal  Loads 

* 

★ 

Lights 

32,209 

0 

32,209 

14.69 

* 

52,179 

25.42 

* 

0 

0 

0.00 

People 

5,040 

5,040 

2.30 

* 

3,956 

1.93 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0  0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

37,249 

0 

0  37,249 

16.98 

* 

56,135 

27.34 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0  35,458 

16.17 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

OcOO 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0  0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

* 

h 

0.00 

* 

if 

0 

0.00 

Grand  Totals=> 

183,850 

0 

0  219,308 

100.00 

it 

205,303 

100.00 

it 

-244,550 

-244,550 

100.00 

L  dcLcU  1  1  UN  *  *  *  * ' 

-AREAS-------- 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total 

Glass  (sf) 

^  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12, 

583 

Main  Clg  39.0 

467.6 

467.2 

11,912  81.3  58, 

.8  50. 

.1 

60.0  42.5 

18.9 

Part  15, 

907 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0. 

.0  0. 

.0 

0.0  0.0 

0.0 

ExFlr 

328 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0, 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof  6, 

291 

0  0 

Totals  39.0 

467.6 

Wall  8, 

354  1,900  23 

n  tM  1  i  H\J 

LUiL  oCLCLI iUN------ 

- - -  - HiKrLuw:> 

CHECKS-- 

-TEMPERATURES 

(F)--- 

Capac i ty 

Coil  Airfl  Ent 

Lvg  Type  Cooling 

Heating  Clg  X  OA 

18.6 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Vent 

2,214 

0  Clg  Cfm/Sqft 

0.95  SAOB  60.0 

89.4 

Main  Htg  -490.4 

11, 

912 

46.4 

89.4  Infil 

0 

2,214  Clg  Cfm/Ton 

305.67  Plenum  78.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0  Supply 

11,912 

11,912  Clg  Sqft/Ton 

322.89  Return  78.0 

68.0 

Preheat  -0.0 

11, 

912 

59.8 

60.0  Mincfm 

0 

0  Clg  Btuh/Sqft 

37.16  Ret/OA  81.3 

68.0 

Reheat  0.0 

0 

0.0 

0.0  Return 

11,912 

11,912  No, 

,  People 

20  Runarnd  78.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0  Exhaust 

2,214 

0  Htg  %  OA 

0.0  Fn  MtrTO  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0  Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.95  Fn  BldTD  0.0 

0.0 

Total  -490.4 

Aux  i  1 

0 

0  Htg  Btuh/SqFt 

-38.97  Fn  Frict  0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  >  BLDG.  502 


BUILDING  U-VALUES 


Room  U- Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

System 

1  Total/Ave. 

0-388 

0.750 

0.000 

0.000 

Bui Iding 

0.388 

0.750 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  -  BLDG.  502 


Sumnr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.310 

0.318 

0.358 

0.000 

51.2 

10.24 

0.044 

0.310 

0.318 

0.358 

0.000 

100.8 

21.06 

0.044 

0.310 

0.318 

0.358 

0.000 

76.0 

15.65 

0.044 

0.310 

0.318 

0.358 

0.000 

76.0 

15.65 

0.044 

0.310 

0.318 

0.358 

0.000 

76.0 

15.65 

BUILDING  AREAS 


Room 

Number  Description 

1  1ST  FLOOR 

2  2ND  FLOOR 

Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Duplicate 

Room 

Area 

Area 

Area 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

1  1 

6,291 

6,291 

8,115 

328 

1  1 

6,291 

6,291 

7,792 

0 

12,583 

15,907 

328 

12,583 

15,907 

328 

12,583 

15,907 

328 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

942 

22 

3,320 

0 

0 

6,291 

958 

23 

3,134 

0 

0 

6,291 

1,900 

23 

6,454 

0 

0 

6,291 

1,900 

23 

6,454 

0 

0 

6,291 

1,900 

23 

6,454 
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. . . . SYSTEM  LOAD  PROFILE 

System  Totals 


Percent 

Cooling  Load  ---- 

.  Heating 

Load 

----  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Bttii} 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(CfiR) 

Hours 

m 

Hours 

0  • 

5 

1.9 

13 

371 

-24,520 

11 

168 

595.6 

0 

0 

0.0 

0 

0 

5  " 

10 

3.9 

10 

286 

-49,041 

11 

173 

1,191.2 

0 

0 

0.0 

0 

0 

10  - 

15 

5.8 

12 

348 

-73,561 

10 

150 

1,786.8 

0 

0 

0.0 

0 

0 

15  » 

20 

7.8 

9 

257 

-98,081 

12 

183 

2,382.4 

0 

0 

0.0 

0 

0 

20  » 

25 

9.7 

11 

304 

-122,602 

15 

232 

2,978.0 

0 

0 

0.0 

0 

0 

25  - 

30 

11.7 

14 

392 

-147,122 

9 

143 

3,573.6 

0 

0 

0.0 

0 

0 

30  - 

35 

13.6 

12 

336 

-171,642 

19 

301 

4,169.2 

0 

0 

0.0 

0 

0 

35  - 

40 

15.6 

12 

348 

-196,162 

8 

127 

4,764.8 

0 

0 

0.0 

0 

0 

40  - 

45 

17.5 

7 

193 

-220,683 

5 

70 

5,360.4 

0 

0 

0.0 

0 

0 

45  - 

50 

19.5 

0 

0 

-245,203 

0 

0 

5,956.0 

0 

0 

0.0 

0 

0 

50  - 

55 

21.4 

0 

0 

-269,723 

0 

0 

6,551.5 

0 

0 

0.0 

0 

0 

55  - 

60 

23.4 

0 

0 

-294,244 

0 

0 

7,147.1 

0 

0 

0.0 

0 

0 

60  - 

65 

25.3 

0 

0 

-318,764 

0 

0 

7,742.7 

0 

0 

0.0 

0 

0 

65  - 

70 

27.3 

0 

0 

-343,284 

0 

0 

8,338.3 

0 

0 

0.0 

0 

0 

70  - 

75 

29.2 

0 

0 

-367,805 

0 

0 

8,933.9 

0 

0 

0.0 

0 

0 

75  - 

80 

31.2 

0 

0 

-392,325 

0 

0 

9,529.5 

0 

0 

0.0 

0 

0 

80  - 

85 

33.1 

0 

0 

-416,845 

0 

0 

10,125.1 

0 

0 

0.0 

0 

0 

85  - 

90 

35.1 

0 

0 

-441,365 

0 

0 

10,720.7 

0 

0 

0.0 

0 

0 

90  “ 

95 

37.0 

0 

0 

-465,886 

0 

0 

11,316.3 

0 

0 

0.0 

0 

0 

95  - 

100 

39.0 

0 

0 

-490,406 

0 

0 

11,911.9 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

5,925 

0 

0 

7,213 

0.0 

0 

0 

0.0 

0 

8,760 

17 
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ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kU) 

Jan 

21,938 

67 

Feb 

16,616 

64 

March 

5,578 

46 

April 

4,379 

29 

May 

8,955 

41 

June 

13,038 

47 

July 

14,164 

48 

Aug 

13,924 

47 

Sept 

9,203 

41 

Oct 

5,237 

35 

Nov 

5,654 

46 

Dec 

13,711 

52 

Total 

132,399 

67 

^^ding  Energy  Consumption  s 

35,912  (Btu/Sq 

Energy  Consumption  = 

35,912  (Btu/Sq 

Ft/Year) 

Ft/Year) 


Floor  Area  =  12,583  (Sq  Ft) 
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ESOS  STUDY  AT  WSMR  -  BUILDING  502 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-8SLN,  ALT2-ECO 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number; 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor; 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology;  TETD/Time  Averaging 

Time/Date  Program  was  Run:  17:45:47  1/20/92 

Dataset  Name:  502  .TM 


28 
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System 


1 


Peak 


INCHP 


-  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL  PEAIC  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ***^ 


Peaked  at  Time  =-> 

Mo/Hr:  ' 

7/^7 

* 

Mo/Hr:  7/19 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAD8/WB/HR;  < 

96/  63/  49.0 

* 

OADB:  91 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

12,236 

0 

12,236 

6.30 

* 

14,284 

7,70 

★ 

-12,180 

-12,180 

4.97 

Glass  Solar 

39,900 

0 

39,900 

20.55 

* 

35,158 

18.95 

* 

0 

0 

0.00 

Glass  Cond 

11,328 

0 

11,328 

5.83 

* 

8,872 

4.78 

* 

-27,095 

-27,095 

11.06 

Wall  Cond 

56,375 

0 

56,375 

29.03 

* 

71,050 

38.30 

* 

-101,661 

-101,661 

41.49 

Partition 

0 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-10,824 

-10,824 

4.42 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-93,262 

-93,262 

38.06 

Sub  Total ==> 

119,839 

0 

119,839 

61.72 

* 

129,364 

69.74 

* 

-245,022 

-245,022 

100.00 

Internal  Loads 

* 

* 

Lights 

32,209 

0 

32,209 

16.59 

* 

52,179 

28.13 

* 

0 

0 

0.00 

People 

5,040 

5,040 

2.60 

* 

3,956 

2.13 

* 

0 

0 

0.00 

Misc 

0 

0 

0  0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

37,249 

0 

0  37,249 

19.18 

* 

56,135 

30.26 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0  37,077 

19.10 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Neat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

OV/UNOR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

jp 

Exhaust  Heat 

0 

0  0 

0.00 

* 

0,00 

* 

0 

0.00 

Terminal  Bypass 

0 

0  0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

157,088 

0  0  194,165 

100.00 

* 

185,499 

100.00 

* 

-245,022 

-245,022 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

-AREAS---  —  -- 

Glass  (sf) 

1  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm)  Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,583 

Main  Clg  39.0 

467.6 

467.6 

10,763  81.8  59. 

.0  50. 

.2 

60.0  40.7 

12.9 

Part  15,907 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0. 

,0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

328 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0. 

0  0.0 

0.0  0.0 

0.0 

Roof  6, 

291 

0  0 

Totals  39.0 

467.6 

Wall  8, 

354  1,900  23 

1  v/n - -  -  -  - 

-  - - HiKrLUw;>  ^cxm; 

. . tNUiNttKlNU 

CHECKS-- 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg  Type  Cooling 

Heating  Clg 

X  OA 

20.6 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Vent 

2,214 

0  Clg 

Cfm/Sqft 

0.86  SADB  60.0 

91.8 

Main  Htg  -490.4 

10, 

763 

44.2 

91.8  Infil 

0 

2,214  Clg 

Cfm/Ton 

276.18  Plenum  78.0 

68.0 

Aux  Htg  0.0 

0 

0.0 

0.0  Supply 

10,763 

10,763  Clg 

Sqft/Ton 

322.89  Return  78.0 

68.0 

Preheat  -0.0 

10, 

763 

59.0 

60.0  Mincfm 

0 

0  Clg 

Btuh/Sqft 

37.16  Ret/OA  81.8 

68.0 

Reheat  0.0 

0 

0.0 

0,0  Return 

10,763 

10,763  No. 

People 

20  Runarnd  78.0 

68.0 

Humidif  0.0 

0 

0.0 

0.0  Exhaust 

2,214 

0  Htg 

%  OA 

0.0  Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0  Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.86  Fn  BldTD  0.0 

0.0 

Total  -490.4 

Auxi  1 

0 

0  Htg 

Btuh/SqFt 

-38.97  Fn  Frict  0.0 

0.0 
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BUILDING  UPVALUES  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  <GREY)  BLDG.  502 


---  Room  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Uatl 

Cei  1 . 

sqft) • 

sqft/F) 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

0.315 

0.324 

0-358 

0.000 

51.2 

10.24 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

0.315 

0.324 

0.358 

0.000 

100.8 

21.06 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.315 

0.324 

0.358 

0.000 

76.0 

15.65 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.315 

0.324 

0.358 

0.000 

76.0 

15.65 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

0.315 

0.324 

0.358 

0.000 

76.0 

15.65 

BUILDING  AREAS  -  ALTERNATIVE  3 
EFFICIENT  WINDOWS  (GREY)  BLDG.  502 

. BUILDING  AREAS 


Floor 

Nunber  of  Area/Dupl 
Room  Duplicate  Room 

Number  Description  Fir  Rra  (sqft) 

1  1ST  FLOOR  1  1  6,291 

2  2ND  FLOOR  1  1  6,291 

Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 

t 


Total 

Floor 

Partition 

Exposed  . 
Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

6,291 

8,115 

328 

0 

6,291 

7,792 

0 

0 

12,583 

15,907 

328 

0 

12,583 

15,907 

328 

0 

12,583 

15,907 

328 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

942 

22 

3,320 

0 

6,291 

958 

23 

3,134 

0 

6,291 

1,900 

23 

6,454 

0 

6,291 

1,900 

23 

6,454 

0 

6,291 

1,900 

23 

6,454 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  — - 

----  Cooling  Airflow 

Des i gn 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

0  -  5 

1.9 

12 

316 

-24,520 

16 

297 

538.1 

0 

0 

5  -  10 

3.9 

13 

355 

-49,041 

12 

216 

1,076.3 

0 

0 

10  -  15 

5.8 

13 

344 

-73,561 

10 

184 

1,614.4 

0 

0 

15  -  20 

7.8 

10 

272 

-98,081 

9 

154 

2,152.6 

0 

0 

20  -  25 

9,7 

13 

353 

-122,602 

14 

254 

2,690.7 

0 

0 

25  -  30 

11.7 

17 

473 

-147,122 

11 

193 

3,228.9 

0 

0 

30  -  35 

13.6 

9 

243 

-171,642 

17 

310 

3,767.0 

0 

0 

o 

1 

in 

ro 

15.6 

13 

349 

-196,162 

7 

127 

4,305.2 

0 

0 

40  -  45 

17.5 

1 

40 

-220,683 

4 

70 

4,843.3 

0 

0 

45  -  50 

19.5 

0 

0 

-245,203 

0 

0 

5,381.4 

0 

0 

50  -  55 

21.4 

0 

0 

-269,723 

0 

0 

5,919.6 

0 

0 

55  -  60 

23.4 

0 

0 

-294,244 

0 

0 

6,457.7 

0 

0 

60  -  65 

25.3 

0 

0 

-318,764 

0 

0 

6,995.9 

0 

0 

65  -  70 

27.3 

0 

0 

-343,284 

0 

0 

7,534.0 

0 

0 

70  -  75 

29.2 

0 

0 

-367,805 

0 

0 

8,072.2 

0 

0 

75  -  80 

31.2 

0 

0 

-392,325 

0 

0 

8,610.3 

0 

0 

80  -  85 

33.1 

0 

0 

-416,845 

0 

0 

9,148.5 

0 

0 

-  90 

35.1 

0 

0 

-441 ,365 

0 

0 

9,686.6 

0 

0 

90  -  95 

37.0 

0 

0 

-465,886 

0 

0 

10,224.7 

0 

0 

95  -  100 

39.0 

0 

0 

-490,406 

0 

0 

10,762.9 

100 

8,760 

Hours  Off 

0.0 

0 

6,015 

0 

0 

6,955 

0.0 

0 

0 

Heating  Airflow 
Cap.  Hours 
(Cfra)  (%) 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 


Hours 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 

. MON  T  H  L  Y  E  N  E  R  G  Y  CON  SUM  P  T  I  ON  . 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

23,000 

67 

Feb 

17,560 

64 

March 

5,737 

46 

April 

4,379 

21 

May 

8,700 

39 

June 

12,456 

45 

July 

13,553 

45 

Aug 

13,310 

44 

Sept 

8,591 

39 

Oct 

5,115 

32 

Nov 

5,846 

46 

Dec 

14,564 

52 

Total 

132,812 

67 

Building  Energy  Consumption  =  36,024  (Btu/Sq  Ft/Year)  Floor  Area  =  12,583  (Sq  Ft) 

Source  Energy  Consumption  =  36,024  (Btu/Sq  Ft/Year) 
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**  TRACE  600  ANALYSIS  ** 

**  ** 

★*  by  ♦* 
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****************-****4r*********-***-*********-******«*********«***********«**«*** 


(ECO*^')  (browze) 

Weather  File  Code:  ELPASO.U 

Location; 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number; 

loOO 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Sunmer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density; 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod; 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor; 

3.9171 

(Lb-min./hr/cuft) 

ESOS  STUDY  AT  WSMR  -  BUILDING  502 
WHITE  SANDS  HISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO 


Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  18:  3:48  1/20/92 

Dataset  Name:  502  .TM 
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System  1  Peak  INCHP  -  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 

KS> 

Mo/Hr:  7/17 

* 

Mo/Hr: 

7/19 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  96/  63/  49.0 

* 

* 

OADB: 

91 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Sky Lite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

12,236 

0 

12,236 

6.30 

14,284 

7.70 

* 

-12,180 

-12,180 

4.97 

Glass  Solar 

39,900 

0 

39,900 

20.55 

* 

35,158 

18.95 

* 

0 

0 

0.00 

Glass  Cond 

11,330 

0 

11,330 

5,84 

* 

8,873 

4.78 

* 

-27,099 

-27,099 

11.06 

Wall  Cond 

56,375 

0 

56,375 

29.03 

* 

71,050 

38.30 

* 

-101,661 

-101,661 

41.49 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

• 

0 

0.00 

* 

-10,824 

-10,824 

4.42 

Infiltration 

0 

0 

0.00 

* 

— -  0 

0.00 

* 

-93,262 

-93,262 

38.06 

Sub  Totals=> 

119,840 

0 

119,840 

61.72 

★ 

129,366 

69.74 

* 

-245,026 

-245,026 

100.00 

Internal  Loads 

* 

* 

Lights 

32,209 

0 

32,209 

16.59 

* 

52,179 

28.13 

* 

0 

0 

0.00 

People 

5,040 

5,040 

2.60 

* 

3,956 

2.13 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

37,249 

0 

0 

37,249 

19.18 

* 

56,135 

30.26 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

37,077 

19.10 

* 

0 

0.00 

* 

0 

0 

0.00 

Supc  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

it 

0 

0.^ 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

oW 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Totals=> 

157,090 

0 

0 

194,166 

100.00 

* 

185,501 

100.00 

* 

-245,026 

-245,026 

100.00 

COOLING  COIL  SELECTION 


AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W8/HR 

Leaving  DB/WB/HR 

Gross 

Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,583 

Main  Clg 

39.0 

467.6 

467,6 

10,763 

81.8 

59.0 

50,2 

60.0 

40.7 

12.9 

Part 

15,907 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

328 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

6,291  0 

0 

Totals 

39.0 

467.6 

Wall 

8,354  1,900 

23 

--HEATING 

COIL  SELECTION 

1 . 

■AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)--- 

Capac i ty 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

20.6 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,214 

0 

Clg  Cfm/Sqft 

0.86 

SAOB 

60.0 

91.8 

Main  Htg 

-490.4 

10,763 

44.2 

91.8 

Infi  1 

0 

2,214 

Clg  Cfm/Ton 

276.19 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,763 

10,763 

Clg  Sqft/Ton 

322.89 

Return 

78.0 

68.0 

Preheat 

-0.0 

10,763 

59.0 

60.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

37.16 

Ret/OA 

81.8 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,763 

10,763 

No.  People 

20 

Runarnd 

78.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,214 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.86 

Fn  BldTD 

0.0 

0.0 

Total 

-490.4 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-38.97 

Fn  Frict 

0.0 

0.0 

D3-172 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  69 


BUILDING  U-VALUES  *  ALTERNATIVE  4 
EFFICIENT  WINDOWS  (BRONZE)  BLDG-  502 


BUILDING  U-VALUES 


Room  U- Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Uindo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

0.316 

0.324 

0.358 

0.000 

51.2 

10.24 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.044 

0.316 

0.324 

0.358 

0.000 

100.8 

21.06 

Zone 

1  Total/Ave. 

0,388 

0.750 

0.000 

0.000 

0.044 

0.316 

0.324 

0.358 

0.000 

76.0 

15.65 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.044 

0.316 

0.324 

0.358 

0.000 

76.0 

15.65 

Building 

0.388 

0.750 

0.000 

0.000 

0.044 

0.316 

0,324 

0.358 

0.000 

76.0 

15.65 

BUILDING  AREAS  -  ALTERNATIVE  4 
EFFICIENT  WINDOWS  (BRONZE)  BLDG.  502 


BUILDING  AREAS 


Room 

Number  Description 

1  1ST  FLOOR 

2  2ND  FLOOR 

Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Duplicate 

Room 

Area 

Area 

Area 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

1  1 

6,291 

6,291 

8,115 

328 

1  1 

6,291 

6,291 

7,792 

0 

12,583 

15,907 

328 

12,583 

15,907 

328 

12,583 

15,907 

328 

Skylight 

ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

CX) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

942 

22 

3,320 

0 

0 

6,291 

958 

23 

3,134 

0 

0 

6,291 

1,900 

23 

6,454 

0 

0 

6,291 

1,900 

23 

6,454 

0 

0 

6,291 

1,900 

23 

6,454 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

.  Heating  Load 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

0  - 

5 

1.9 

12 

316 

-24,520 

16 

297 

538.1 

0 

0 

0.0 

0 

5  - 

10 

3,9 

13 

355 

-49,041 

12 

216 

1,076.3 

0 

0 

0.0 

0 

10  - 

15 

5.8 

13 

344 

-73,561 

10 

184 

1,614.4 

0 

0 

0.0 

0 

15  - 

20 

7,8 

10 

272 

-98,081 

9 

154 

2,152.6 

0 

0 

0.0 

0 

20  - 

25 

9.7 

13 

353 

-122,602 

14 

254 

2,690.7 

0 

0 

0.0 

0 

25  - 

30 

11.7 

17 

473 

-147,122 

11 

193 

3,228.9 

0 

0 

0.0 

0 

30  - 

35 

13.6 

9 

243 

-171,642 

17 

310 

3,767,0 

0 

0 

0.0 

0 

35  • 

40 

15-6 

13 

349 

-196,162 

7 

127 

4,305.2 

0 

0 

0.0 

0 

40  - 

45 

17.5 

1 

40 

-220,683 

4 

70 

4,843.3 

0 

0 

0.0 

0 

45  - 

50 

19,5 

0 

0 

-245,203 

0 

0 

5,381.5 

0 

0 

0.0 

0 

50  - 

55 

21.4 

0 

0 

-269,723 

0 

0 

5,919.6 

0 

0 

0.0 

0 

55 

60 

23,4 

0 

0 

-294,244 

0 

0 

6,457.8 

0 

0 

0.0 

0 

60  - 

65 

25.3 

0 

0 

-318,764 

0 

0 

6,995.9 

0 

0 

0.0 

0 

65  - 

70 

27.3 

0 

0 

-343,284 

0 

0 

7,534.1 

0 

0 

0.0 

0 

70  - 

75 

29.2 

0 

0 

-367,805 

0 

0 

8,072.2 

0 

0 

0.0 

0 

75  - 

80 

31.2 

0 

0 

-392,325 

0 

0 

8,610.4 

0 

0 

0.0 

0 

80  - 

85 

33.1 

0 

0 

-416,845 

0 

0 

9,148.5 

0 

0 

0.0 

0 

85  - 

90 

35,1 

0 

0 

-441,365 

0 

0 

9,686.7 

0 

0 

0.0 

0 

90  - 

95 

37.0 

0 

0 

-465,886 

0 

0 

10,224.8 

0 

0 

0.0 

0 

95  - 

100 

39.0 

0 

0 

-490,406 

0 

0 

10,763.0 

100 

8,760 

0.0 

0 

Hours  Off 

0,0 

0 

6,015 

0 

0 

6,955 

0.0 

0 

0 

0.0 

0 

Hours 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

'  0 
0 
0 
0 

8,760 


D3-174 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

Jan 

23,000 

67 

Feb 

17,560 

64 

March 

5,737 

46 

Apri  1 

4,379 

21 

May 

8,700 

39 

June 

12,456 

45 

July 

13,553 

45 

Aug 

13,310 

44 

Sept 

8,591 

39 

Oct 

5,115 

32 

Nov 

5,846 

46 

Dec 

14,564 

52 

Total 

132,812 

67 

Building  Energy  Consumption  =  36,02«  (Btu/Sq  Ft/Year)  Floor  Area  =  12,583  (Sq  Ft) 

Source  Energy  Consumption  =  36,024  (Btu/Sq  Ft/Year) 


79 
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ESOS  STUDY  AT  WSMR  -  BUILDING  503 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO 


Weather  File  Code: 

Location : 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb; 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density; 

Air  Specific  Beat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

o 

CM 

o 

0.20 

0,0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( Btu-min . /hr /cuf t/F ) 

4,214.8 

( Btu-min . /hr/cuf t ) 

3.9171 

( Lb-min . /hr/cuf t ) 

Design  Simulation  Period;  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  16:27:20  1/10/92 

Dataset  Name;  503  .TM 
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System  1 

Block 

RAD 

-  RADIATION 

*************************  COOLING  COIL 

PEAK  ********************************  CLG  SPACE 

PEAK  ***** 

*******  HEATING  COIL  PEAK 

*  ft  *  * 

Peaked  at  Time  = 

:  =  > 

Mo/Hr:  ' 

0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0. 

0 

ft 

OADB; 

0 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  -^-Lat. 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-58,679 

-58,679 

12.90 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-150,308 

-150,308 

33.03 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-137,622 

-137,622 

30.24 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-13,767 

-13,767 

3.03 

Infiltration 

.0 

0 

0.00 

* 

0 

0.00 

* 

-94,661 

-94,661 

20.80 

Sub  Total** > 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-455,036 

-455,036 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0-00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total*=> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0,00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.^ 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

oH 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

0 

0.00 

Grand  Total** > 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-455,036 

-455,036 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  14 , 

496 

Main  Clg  0.0 

0.0 

0,0 

0 

0.0  0.0 

0. 

.0 

0.0  0.0 

0.0 

Part  11, 

708 

Aux  Clg  0.0 

0,0 

0.0 

0 

0.0  0.0 

0, 

,0 

0.0  0.0 

0.0 

ExFlr 

417 

Opt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0,0 

0. 

.0 

0.0  0.0 

0.0 

Roof  7, 

248 

0  0 

Totals 


0.0 


Wall 


11,450 


2,713  24 


-HEATING  COIL  SELECTION- 


-  AIRFLOWS  (cfm)- 


—ENGINEERING  CHECKS —  —TEMPERATURES  (F) 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

68.1 

Main  Htg 

-530.0 

0 

0.0 

0.0 

Infil 

0 

2,247 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Aux  Htg 

OcO 

0 

0.0 

0.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0,00 

Fn  BldTD 

0.0 

0.0 

Total 

-530.0 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-36,56 

Fn  Frict 

0,0 

0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  503 


BUILDING  U-VALUES 


Room  U- Values 
(Btu/hr/aqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0o750 

0.000 

0.000 

0.000 

1.140 

2 

2ND  FLOOR 

0o388 

0.000 

0.000 

0.000 

0.184 

1.140 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

Building 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  503 

- BUILDING 


Floor 

Total 

Number 

of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLCX3R 

1 

1 

7,248 

7,248 

5,854 

2 

2ND  FLOOR 

1 

1 

7,248 

7,248 

5,854 

Zone 

1  Total/Ave. 

14,496 

11,708 

System 

1  Total/Ave. 

14,496 

11,708 

Building 

14,496 

11,708 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.358 

0.000 

48.3 

9.66 

1.259 

0.358 

0.000 

99.8 

20.85 

1.259 

0.358 

0.000 

74.0 

15.25 

1.259 

0.358 

0.000 

74.0 

15.25 

1.259 

0.358 

0.000 

74.0 

15.25 

AREAS 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

417 

0 

0 

0 

1,356 

24 

4,368 

0 

0 

0 

7,248 

1,356 

24 

4,366 

417 

0 

0 

7,248 

2,713 

24 

8,737 

417 

0 

0 

7,248 

2,713 

24 

8,737 

417 

0 

0 

7,248 

2,713 

24 

8,737 
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System  Totals 


Percent 

-  Cooling  Load  - 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(') 

0  - 

5 

0.0 

0 

0 

-26,501 

15 

321 

0.0 

0 

0 

0.0 

0 

5  - 

10 

0.0 

0 

0 

-53,001 

15 

310 

0.0 

0 

0 

0.0 

0 

10  - 

15 

0.0 

0 

0 

-79,501 

9 

185 

0.0 

0 

0 

0.0 

0 

15  - 

20 

0.0 

0 

0 

-106,002 

13 

277 

0.0 

0 

0 

0.0 

0 

20  - 

25 

0.0 

0 

0 

-132,503 

6 

117 

0.0 

0 

0 

o 

o 

0 

25  - 

30 

0.0 

0 

0 

-159,003 

10 

209 

0.0 

0 

0 

0.0 

0 

30  - 

35 

o 

o 

0 

0 

-185,504 

9 

196 

0.0 

0 

0 

o 

o 

0 

35  - 

40 

o 

o 

0 

0 

-212,004 

12 

243 

0.0 

0 

0 

0.0 

0 

40  - 

45 

0.0 

0 

0 

-238,505 

7 

153 

0.0 

0 

0 

0.0 

0 

45  - 

50 

0.0 

0 

0 

-265,005 

4 

93 

o 

o 

0 

0 

o 

o 

0 

50  - 

55 

0.0 

0 

0 

-291,506 

0 

0 

0.0 

0 

0 

0.0 

0 

55  - 

60 

0.0 

0 

0 

-318,006 

0 

0 

0.0 

0 

0 

0.0 

0 

60  - 

65 

0.0 

0 

0 

-344,507 

0 

0 

0.0 

0 

0 

0.0 

0 

65  - 

70 

0.0 

0 

0 

-371,007 

0 

0 

0.0 

0 

0 

0.0 

0 

70  - 

75 

0.0 

0 

0 

-397,508 

0 

0 

0.0 

0 

0 

0.0 

0 

75  - 

80 

0.0 

0 

0 

-424,008 

0 

0 

0.0 

0 

0 

0.0 

0 

80  - 

85 

0.0 

0 

0 

-450,509 

0 

0 

0.0 

0 

0 

0.0 

0 

85  - 

90 

0.0 

0 

0 

-477,009 

0 

0 

0.0 

0 

0 

0.0 

0 

90  - 

95 

0.0 

0 

0 

-503,510 

0 

0 

o 

o 

0 

0 

o 

o 

0 

95  - 

100 

0.0 

0 

0 

-530,010 

0 

0 

0.0 

0 

0 

0.0 

0 

Hours 

Off 

0.0 

0 

8,760 

0 

0 

6,656 

o 

o 

0 

8,760 

0.0 

0 

Hours 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

- MONTHLY  ENERGY  CONSUMPTION - 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

4,851 

23 

1,075 

4 

Feb 

4,351 

23 

819 

4 

March 

4,661 

23 

188 

2 

April 

3,984 

22 

0 

0 

May 

4,330 

22 

0 

0 

June 

4,303 

22 

0 

0 

July 

4,010 

22 

0 

0 

Aug 

4,489 

22 

0 

0 

Sept 

3,984 

22 

0 

0 

Oct 

4,330 

22 

0 

0 

Nov 

4,243 

23 

193 

2 

Dec 

4,574 

23 

699 

3 

Total 

52,110 

23 

2,975 

4 

Building  Energy  Consumption  ■  32,791  (Btu/Sq  Ft/Year)  Floor  Area  ■  14,496  (Sq  Ft) 

Source  Energy  Consumption  »  33,425  (Btu/Sq  Ft/Year) 
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♦*  by  ** 

**  ** 
********************i,***i,*’^*i,iiit**itititititit**ic*icitii*itiii(ifkint**innniiti,ifi,*in,it*i,i,it*i,*i,* 


ESOS  STUDY  AT  USMR  -  BUILDING  503 
WHITE  SANDS  MISSILE  RANGE  NM 


US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIEHT  UIMDOUS;  ALT  1-BSLN 

,  ALT2-EC0 

Ueather  File  Code: 

ELPASO.W 

Location; 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone; 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

Urn 

00 

Summer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance; 

0,20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat; 

0,2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0,9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

15:21:10  1/17/92 

Dataset  Name; 

503  .TM 

L 
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System 


1 


Block 


RAD 


RADIATION 


Peaked  at  Time  ==>  Mo/Hr: 

Outside  Air  ==>  OAOB/WB/HR: 


COOLING  COIL  PEAK  **★***★**★*★****♦***★**★★★*★★★**  qj_q  ★****★**★*★★  HEATING  COIL  PEAK  ***" 


Envelope  Loads 
Skylite  Solr 
Skylite  Cord 
Roof  Cond 
Glass  Solar 
Glass  Cord 
Wall  Cord 
Partition 
Exposed  Floor 
Infiltration 
Sub  Totals=> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Total==> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Retc  Fan  Heat 
Duct  Heat  Pkup 
OV/UNOR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


0/  0 

0/  0/  0.0 

Ret-  Air 
Latent 
(Btuh) 


Mo/Hr:  0/  0 


Mo/Hr:  13/  1 


Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Grains 
0.0 
0.0 
0.0 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

Totals 

0.0 

0.0 

--HEATING  COIL  SELECTION - 

Capacity  Coil  Airfl  Ent 
(cfm) 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Huraidif 

Opt  Vent 

Total 


(Mbh) 

-530 

0 

0 

0 

0. 

0. 

-530, 


0 

0 

0 

0 

0 

0 


Deg 

0 

0, 

0. 

0, 

0. 

0. 


Lvg 

Deg 

0 

0 

0 

0 

0, 

0, 


Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm  Exh 
Auxi  I 


-AIRFLOWS  (cfm)- 
Cooling  1 
0 
0 
0 
0 
0 
0 
0 
0 


OADB; 

0 

* 

* 

OADB:  24 

Space 

Percnt 

* 

Space  Peak 

Coi 1  Peak 

Percnt 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

0 

0.00 

* 

0 

0 

0.00 

0 

0,00 

* 

0 

0 

•0.00 

0 

0.00 

* 

-58,679 

-58,679 

17.46 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

-38,014 

-38,014 

11.31 

0 

0.00 

* 

-137,622 

-137,622 

40.94 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

-13,767 

-13,767 

4.10 

0 

0.00 

* 

-88,034 

-88,034 

26.19 

0 

0.00 

* 

* 

-336,116 

-336,116 

100.00 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

♦ 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

★ 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0,00 

0 

0.00 

* 

0 

0 

0,00 

0.00 

* 

0 

0.00 

0.00 

* 

0 

0.00 

0.00 

* 

0 

0 

0.00 

* 

0 

0 

9 

0.00 

* 

0 

OcOO 

0.00 

* 

* 

0 

0.00 

0 

0.00 

* 

-336,116 

-336,116 

100.00 

-AREAS-------- 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf] 

1  (X) 

Deg  F 

Deg  F 

Grains 

Floor  14, 

496 

0.0 

0.0 

0.0 

Part  11, 

708 

0.0 

0.0 

0.0 

ExFlr 

417 

0.0 

0.0 

0.0 

Roof  7,248 

0  0 

Wall  11, 

450  2,713  24 

--ENGINEERING  CHECKS-- 

-TEMPERATURES 

(F)  — 

leating 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

0 

Clg 

Cfm/Sqft 

0.00  SADB  0.0 

68.1 

2,090 

Clg 

Cfm/Ton 

0.00  Plenum  0.0 

68.0 

0 

Clg 

Sqft/Ton 

0.00  Return  0.0 

68.0 

0 

Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

68.0 

0 

No. 

People 

0  Runarnd  0.0 

68.0 

0 

Htg 

X  OA 

0.0  Fn  MtrTD  0.0 

0.0 

0 

Htg 

Cfm/SqFt 

0.00  Fn  BldTD  0.0 

0.0 

0 

Htg 

Btuh/SqFt 

-36.56  Fn  Frict  0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  -  BLDG.  503 

. BUILDING  U*VALUES 


---  Room  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Sumnr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

0.310 

0.318 

0.358 

0.000 

48.3 

9.66 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.184 

0.310 

0.318 

0.358 

0.000 

99.8 

20.85 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

0.310 

0.318 

0.358 

0.000 

74.0 

15.25 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

0.310 

0.318 

0.358 

0.000 

74.0 

15.25 

Building 

0.388 

0.750 

0.000 

0.000 

0.184 

0.310 

0.318 

0.358 

0.000 

74.0 

15.25 

BUILDING  AREAS  -  ALTERNATIVE  2 
EFFICIENT  WINDOWS  -  BLDG.  503 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/D upl 

Floor 

Part i t i on 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

7,248 

7,248 

5,854 

417 

0 

0 

0  , 

1,356 

24 

4,368 

2 

2ND  FLOOR 

1 

1 

7,248 

7,248 

5,854 

0 

0 

0 

7,248 

1,356 

24 

4,368 

Zone 

1  Total/Ave. 

14,496 

11,708 

417 

0 

0 

7,248 

2,713 

24 

8,737 

System 

1  Total/Ave. 

14,496 

11,708 

417 

0 

0 

7,248 

2,713 

24 

8,737 

Building 

14,496 

11,708 

417 

0 

0 

7,248 

2,713 

24 

8,737 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent  ----  Cooling  Load  ----  - Heating  Load 


Design 

Cap. 

Hours 

Load 

(Ton) 

.  <%) 

0  - 

5 

0.0 

0 

5  - 

10 

0.0 

0 

10  - 

15 

0.0 

0 

15  - 

20 

0.0 

0 

20  - 

25 

0.0 

0 

25  - 

30 

0.0 

0 

50  - 

35 

0.0 

0 

35  - 

40 

0.0 

0 

40  «• 

45 

0.0 

0 

45  - 

50 

0.0 

0 

50  - 

55 

0.0 

0 

55  - 

60 

0.0 

0 

60  - 

65 

0.0 

0 

65  - 

70 

0.0 

0 

70  - 

75 

0.0 

0 

75  - 

80 

0.0 

0 

80  » 

85 

0.0 

0 

85  - 

90 

0.0 

0 

90  - 

95 

0.0 

0 

95  - 

100 

0.0 

0 

Hours  Off 

0.0 

0 

Hours 

Capacity 

Hours 

Hours 

(Btuh) 

(%) 

0 

-26,501 

15 

289 

0 

-53,001 

17 

315 

0 

-79,501 

12 

223 

0 

-106,002 

8 

148 

0 

-132,503 

11 

212 

0 

-159,003 

12 

219 

0 

-185,504 

8 

155 

0 

-212,004 

7 

128 

0 

-238.505 

9 

177 

0 

-265,005 

1 

10 

0 

-291,506 

0 

0 

0 

-318,006 

0 

0 

0 

-344,507 

0 

0 

0 

-371,007 

0 

0 

0 

-397,508 

0 

0 

0 

-424,008 

0 

0 

0 

-450,509 

0 

0 

0 

-477,009 

0 

0 

0 

-503,510 

0 

0 

0 

-530,010 

0 

0 

8,760 

0 

0 

6,884 

Cooling 

Cap. 

(Cfm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Airflow  ----- 
Hours  Hours 
<%) 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  8,760 


Heating  Airflow  ----- 
Cap.  Hours  Hours 
(Cfm)  (%) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0,0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

4,775 

23 

912 

3 

Feb 

4,311 

23 

676 

3 

March 

4,619 

23 

131 

2 

April 

3,984 

22 

0 

0 

May 

4,330 

22 

0 

0 

June 

4,303 

22 

0 

0 

July 

4,010 

22 

0 

0 

Aug 

4,489 

22 

0 

0 

Sept 

3,984 

22 

0 

0 

Oct 

4,330 

22 

0 

0 

Nov 

4,207 

23 

147 

2 

Dec 

4,565 

23 

568 

2 

Total 

51,907 

23 

2,433 

3 

Building  Energy  Consumption  =  29,007  (Btu/Sq  Ft/Year)  Floor  Area  *  14,496  (Sq  Ft) 

Source  Energy  Consumption  =  29,526  (Btu/Sq  Ft/Year) 
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*  *  *  * 

**  TRACE  600  ANALYSIS  ** 


*  *  by  *  * 

**  ** 
*******A********A*****«*****«***«**************************** **************** 

****************************************A*]tft*******,^***ft********************* 


ESOS  STUDY  AT  WSMR  -  BUILDING  504 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

EFFICIENT  WINDOWS:  ALT  1-BSLN,  ALT2-ECO  9^ 


ELPASO.W 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(d®g) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

o 

o 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( Btu-min . / hr /cuf t/F ) 

4,214.8 

(Btu-min . /hr/cuf t ) 

3.9171 

( Lb-min . /hr/cuf t ) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  17:  9:34  1/10/92 

Dataset  Name:  504  .TM 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

System  1  Block  RAD 


A***A****A**A** 

*******  ** A  ^ 

COOLING  COIL  PEAK  ******** 

********* 

*******^ 

t*** 

****  CLG  SPACE 

PEAK  *** 

** 

*******  heating  coil  PEAK  * 

***^^^P 

Peaked  at  Time 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/1 

Outside  Air  ==> 

OADB/WB/HR:  0/  0/  0.0 

* 

OADB: 

0 

* 

OADB:  24 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coll  Peak 

Percnt 

Sens.-t-Lat. 

Sensible  Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skyllte  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

“48,568 

-48,568 

12.85 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-121,587 

-121,587 

32.17 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

“117,299 

“117,299 

31.03 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

“12,185 

-12,185 

3.22 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

“78,350 

-78,350 

20.73 

Sub  Total»*> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-377,989 

-377,989 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total*»> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

O.QD 

OV/UNDR  Siting 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

m 

Exhaust  Heat 

0  0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0  0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total**> 

0 

0  0  0 

0,00 

* 

0 

0.00 

* 

“377,989 

-377,989 

100.00 

Total  Capacity 

Sena  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

“AREAS—— 

Glass  (af) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0.0 

0,0 

0 

0.0 

Totals 

0.0 

0.0 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

“439.5 

0 

0.0 

0.0 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0,0 

p 

0.0 

0.0 

Rm  Exh 

Total 

-439.5 

Auxil 

Deg  F  Deg  F  Grains  Deg  F  Deg  F  Grains 


> AIRFLOWS  (cfm) - 

Cooling  Heating 


““ENGINEERING  CHECKS- 
Clg  %  OA  0.1 
Clg  Cfm/Sqft  O.Oi 
Clg  Cfm/Ton  O.Oi 
Clg  Sqft/Ton  0.0( 
Clg  Btuh/Sqft  O.OI 
No.  People  ( 
Htg  %  OA  0.( 
Htg  Cfm/SqFt  0.01 
Htg  Btuh/SqFt  -36.6: 


9,641  2,195  23 

—TEMPERATURES  (F) - 


0.0 

Typo 

Clg 

Htg 

0.00 

SADB 

0.0 

68.1 

0.00 

Plenum 

0.0 

68.0 

0.00 

Return 

0.0 

68.0 

OcOO 

Ret/OA 

0.0 

68.0 

0 

Runarnd 

0.0 

68.0 

0.0 

Fn  MtrTD 

0.0 

0.0 

0.00 

Fn  BldTD 

0.0 

0.0 

-36.63 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  504 


BUILDING  U-VALUES 


Room  U -Values 
(Btu/hr/sqft/F) 


Room 

Summr 

Wintr 

Summr 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

1 

1ST  FLOOR 

0.388 

0.750 

0.000 

0.000 

0.000 

1.140 

2 

2ND  FLOOR 

0.388 

0.000 

0.000 

0.000 

0.184 

1.140 

Zone 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

System 

1  Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

Building 

0.388 

0.750 

0.000 

0.000 

0.184 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  504 

- BUILDING 


Floor 

Total 

Number 

of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Bn 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

5^999 

5,999 

4,706 

2 

2ND  FLOOR 

1 

1 

5,999 

5,999 

4,706 

Zone 

1  Total/Ave. 

11,998 

9,412 

System 

1  Total/Ave. 

11,998 

9,412 

Building 

11,998 

9,412 

Room 

Room 

Mass 

Capac . 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.358 

0.000 

48.7 

9.75 

1.259 

0.358 

0.000 

100.2 

20.94 

1.259 

0.358 

0.000 

74.5 

15.34 

1.259 

0.358 

0.000 

74.5 

15.34 

1.259 

0.358 

0.000 

74.5 

15.34 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

{') 

(sqft) 

369 

0 

0 

0 

1,097 

23 

3,723 

0 

0 

0 

5,999 

1,097 

23 

3,723 

369 

0 

0 

5,999 

2,195 

23 

7,447 

369 

0 

0 

5,999 

2,195 

23 

7,447 

369 

0 

0 

5,999 

2,195 

23 

7,447 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 

—  Cooling  Load 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

0  -  5 

(Ton) 

0.0 

(%) 

0 

0 

(Btuh) 

-21,973 

(%) 

14 

283 

(Cfm) 

0.0 

(%) 

0 

0 

(Cfm) 

0.0 

(%) 

0 

0 

5  - 

10 

0.0 

0 

0 

-43,947 

13 

263 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-65,920 

12 

244 

o 

o 

0 

0 

o 

o 

0 

0 

15  - 

20 

o 

o 

0 

0 

-87,894 

10 

202 

o 

o 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-109,867 

10 

199 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-131,841 

8 

160 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-153,815 

11 

219 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

o 

o 

0 

0 

-175,788 

11 

212 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

o 

o 

0 

0 

-197,762 

8 

156 

OcO 

0 

0 

0.0 

0 

0 

45  « 

50 

0.0 

0 

0 

-219,735 

4 

81 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-241,709 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

OcO 

0 

0 

-263,682 

0 

0 

0.0 

0 

0 

o 

o 

0 

0 

60  - 

65 

0.0 

0 

0 

-285,656 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-307,629 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-329,603 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-351,576 

0 

0 

0.0 

0 

0 

o 

o 

0 

0 

80  - 

85 

0.0 

0 

0 

-373,550 

0 

0 

0.0 

0 

0 

o 

o 

0 

0 

85  > 

90 

0.0 

0 

0 

-395,523 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  » 

95 

o 

o 

0 

0 

-417,497 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-439,470 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours 

Off 

0.0 

0  8 

,760 

0 

0 

6,741 

0.0 

0 

8,760 

0.0 

0 

8,760 

D3-192 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  60 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

- MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

4,065 

19 

876 

3 

Feb 

3,653 

19 

668 

3 

March 

3,870 

19 

157 

2 

April 

3,297 

18 

0 

0 

May 

3,584 

18 

0 

0 

June 

3,562 

18 

0 

0 

July 

3,319 

18 

0 

0 

Aug 

3,716 

18 

0 

0 

Sept 

3,297 

18 

0 

0 

Oct 

3,584 

16 

0 

0 

Nov 

3,616 

19 

149 

2 

Dec 

3,877 

19 

561 

3 

Total 

43,439 

19 

2,411 

3 

Building  Energy  Consumption  -  32,451  (Btu/Sq  Ft/Year)  Floor  Area  *  11,998  (Sq  Ft) 

Source  Energy  Consumption  »  33,072  (Btu/Sq  Ft/Year) 


PAGE  1 
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BUILDING  504 


ALT  1-BSLN,  ALT2-ECO 
ELPASO.W 


-Ec'^'ccueA«.^  (bco^^ 


ESOS  STUDY  AT  WSMR  - 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

EFFICIENT  WINDOWS: 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number; 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Slimier  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Dens ity- Specif ic  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25,8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

To 

October 

December 

Averaging 

1/17/92 


Design  Simulation  Period:  May 
System  Simulation  Period:  January  To 
Cooling  Load  Methodology:  TETD/Time 

Time/Date  Program  was  Run:  14:48:43 

Dataset  Name:  504  .TM 
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System 


1 


Block 


RAD 


-  RADIATION 


*^*^*<k***************^***  COOLING  COIL  PEAK 

Mo/Hr:  0/  0 
OADB/WB/HR:  0/  0/ 


Peaked  at  Time  ==> 
Outside  Air  ==> 


0.0 


Envelope  Loads 
Skylite  Sotr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total==> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Total==> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret-  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Space 

Sens.+Lat. 

,,(Btuh) 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


Ret.  Air 
Latent 
(Btuh) 


0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 

*  Mo/Hr:  13/  1 

*  OADB:  24 


««*****♦ 


Mo/Hr: 

OADB: 


0/  0 
0 


Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(X) 
0.00 
OoOO 
OcOO 


Space 

Sensible 

(Btuh) 

0 

0 

0 


Percnt 
Of  Tot 
(%) 
0.00 
0.00 
OoQO 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.00  * 

0 

OoOO 

0.00  * 

0 

0.00 

0.00  * 

0 

0.00 

0.00  * 

0 

OcOO 

0.00  * 

0 

OoOO 

0.00  * 

0 

0.00 

0.00  • 

0 

0.00 

* 

0.00  * 

0 

0.00 

0.00  • 

0 

0.00 

0.00  * 

0 

0.00 

0.00  • 

0 

0.00 

0.00  * 

0 

0.00 

0.00  * 

0 

0.00 

0.00  * 

0.00 

0.00  * 

0.00 

0.00  * 

0.00 

0.00  * 

0 

0.00 

0.00  • 

0.00 

0.00  * 

0.00 

* 

0.00  * 

0 

0.00 

* 

* 

* 

* 

* 

* 

★ 

* 

* 

* 

* 

* 


Space  Peak 

Coil  Peak 

Percnt 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(Btuh) 

(X) 

0 

0 

0.00 

0 

0 

0.00 

-48,568 

-48,568 

17.24 

0 

0 

0.00 

i/  -30,750 

-30,750 

10.92 

-117,299 

-117,299 

41.64 

0 

0 

0.00 

J  -12,185 

-12,185 

4.33 

/  -72,865 

-72,865 

25.87 

-281,668 

-281,668 

100.00 

0 

0 

0.00 

0 

0 

0.00 

0 

0 

0.00 

0 

0 

0.00 

0 

0 

0.00 

0 

0 

0.00 

.00 
)0 
;oo 
0.00 
0.00 
0.00 


-281,668  -281,668  100.00 


Total  Capacity 

Sens  Cap. 

(Tons) 

(Hbh) 

(Hbh) 

Main  Clg 

0.0 

0.0 

0.0 

Aux  Clg 

0.0 

0.0 

OoO 

Opt  Vent 

0.0 

0.0 

0.0 

Totals 

0.0 

0.0 

Coil  Airfl 
(cfm) 

0 

0 

0 


Entering  DB/UB/HR 


Deg  F 
0.0 
0.0 
0.0 


Deg  F 
0.0 
0.0 
0.0 


Grains 

0.0 

0.0 

0.0 


Leaving  DB/UB/HR 

Gross  Total 

Deg  F 

Deg  F 

Grains 

Floor 

11,998 

0.0 

0.0 

0.0 

Part 

9,412 

0.0 

OwO 

0.0 

ExFlr 

369 

0.0 

0.0 

0.0 

Roof 

5,999 

Wall 

9,641 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


--HEATING  COIL  SELECTION - 

Capacity  Coil  Airfl  Ent 
(cfm) 


(Mbh) 

-439.5 

0,0 

0.0 

0.0 

0.0 

0.0 

-439.5 


0 

0 

0 

0 

0 

0 


Deg  F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Lvg 
Deg  F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Type 
Vent 
Inf  i  I 
Supply 
Mincfm 
Return 
Exhaust 
Rm  Exh 
Auxil 


AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

1,730 

0 


0 

0 

0 

0 

0 


--ENGINEERING  CHECKS 
Clg  X  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
Mo.  People 
Htg  X  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


AREAS . . . 

Glass  (sf)  (X) 


0  0 
2,195  23 


--TEMPERATURES  (F)- 


0.0 

Type 

Clg 

Htg 

0.00 

SAOB 

0.0 

68.1 

0.00 

Plenum 

0.0 

68.0 

0.00 

Return 

0.0 

68.0 

0.00 

Ret/OA 

0.0 

68.0 

0 

Runarnd 

0.0 

68.0 

0.0 

Fn  MtrTD 

0.0 

0.0 

.  0.00 

Fn  BldTO 

0.0 

0.0 

-36.63 

Fn  Frict 

0.0 

O.C 

D3-196 
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Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
EFFICIENT  UINDOUS  •  BLOG.  504 

. building  U-VALUES 


Room 

Mimber  Description 

1  1ST  FLOOR 

2  2MD  FLOOR 

Zone  1  Total/Ave. 

System  1  Total/Ave, 

Building 


Part,  ExFlr 

0.388  0.750 
0.388  0.000 
0.388  0.750 
0.388  0.750 
0.388  0.750 


0-000  0.000 
0.000  0.000 
0.000  0.000 
0.000  0.000 

0.000  0.000 


0.000  0.310 
0.184  0.310 
0.184  0-310 
0.184  0.310 
0.184  0,310 


Wall  Ceil. 

0.358  0,000 
0,358  0-000 
0.358  0.000 
0,358  0.000 
0.358  0.000 


. Room  . . . 

(Btu/hr/sqft/F) 

Suimr  Uintr  Sunmr  Wintr 

Skylt  Skylt  Roof  Uindo  Uindo 

0.318 
0.318 
0.318 
0.318 
0.318 


Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

sqft) 

sqft/F) 

48.7 

9.75 

100.2 

20.94 

74.5 

15,34 

74.5 

15.34 

74.5 

15.34 

BUILDING  AREAS  -  ALTERNATIVE  2 
efficient  windows  -  BLOG.  504 

. building  areas - 


Floor 


Number  of 

Area/Dupl 

Room 

Duplicate 

Room 

Number 

Description  Fir 

Rm 

(sqft) 

1 

1ST  FLOOR  1 

1 

5,999 

2 

2ND  FLOOR  1 

1 

5,999 

Zone 

1  Total/Ave. 

System 

1  Total/Ave. 

Building 


Total 

Exposed 

Floor 

Partition 

Floor 

Area 

,  Area 

Area 

(sqft) 

(sqft) 

(sqft) 

5,999 

4,706 

369 

5,999 

4,706 

0 

11,998 

9,412 

369 

11,998 

9,412 

369 

11,998 

9,412 

369 

Skylight  Ski  Net  Roof 
Area  /Rf  Area 

(sqft)  (X)  (sqft) 

0  0  0 

0  0  5.999 

0  0  5,999 

0  0  5,999 

0  0  5,999 


Uindow 

Win 

Met  Wall 

Area 

/Wl 

Area 

(sqft) 

(%) 

(sqft) 

1,097 

23 

3,723 

1,097 

23 

3,723 

2,195 

23 

7,447 

2,195 

23 

7,447 

2,195 

23 

7,447 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load 

— 

Design 

Load 

Cap. 

(Ton) 

Hours  1 

m 

Hours 

Capacity 

(Stub) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-21,973 

14 

259 

5  - 

10 

0.0 

0 

0 

-43,947 

16 

291 

10  - 

15 

0.0 

0 

0 

-65,920 

12 

222 

15  - 

20 

0.0 

0 

0 

-87,894 

8 

137 

20  - 

25 

0,0 

0 

0 

-109,867 

14 

244 

25  - 

30 

0.0 

0 

0 

-131,841 

11 

197 

30  - 

35 

0,0 

0 

0 

-153,815 

7 

132 

35  - 

40 

0,0 

0 

0 

"175.788 

7 

128 

40  - 

45 

0,0 

0 

0 

-197,762 

10 

177 

45  - 

50 

0.0 

0 

0 

-219,735 

1 

10 

50  - 

55 

0.0 

0 

0 

-241,709 

0 

0 

55  - 

60 

0,0 

0 

0 

-263,682 

0 

0 

60  - 

65 

0.0 

0 

0 

-285,656 

0 

0 

65  - 

70 

0,0 

0 

0 

-307,629 

0 

0 

70  “ 

75 

0,0 

0 

0 

-329,603 

0 

0 

75  - 

80 

0,0 

0 

0 

-351,576 

0 

0 

80  - 

85 

0.0 

0 

0 

-373,550 

0 

0 

85  - 

90 

0.0 

0 

0 

-395,523 

0 

0 

90  - 

95 

0.0 

0 

0 

-417,497 

0 

0 

95  - 

100 

0.0 

0 

0 

-439,470 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,963 

Cooling  Airflow 
Cap.  Hours  Hours 
(Cfm)  (X) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 


— Heating  Airflow 
Cap.  Hours 

(Cfm)  (X) 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 
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ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

4,035 

19 

743 

3 

Feb 

3,616 

19 

552 

2 

March 

3,828 

19 

103 

2 

April 

3,297 

18 

0 

0 

May 

3,584 

18 

0 

0 

June 

3,562 

18 

0 

0 

July 

3,319 

18 

0 

0 

Aug 

3,716 

18 

0 

0 

Sept 

3,297 

18 

0 

0 

Oct 

3,584 

18 

0 

0 

Nov 

3,581 

19 

107 

2 

Dec 

3,731 

19 

453 

2 

Total 

43,149 

19 

1,958 

3 

Building  Energy  Consunption 

=  28,596 

(Btu/Sq  Ft/Year) 

Source  Energy  Consumption 

=  29. 

,100 

(Btu/Sq  Ft/Year) 

Floor  Area  = 


11,998  (Sq  Ft) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO: 

DACA  63>91-C-0152 

PROJECT  TITLE:  ECO  #10-P102-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME;  TOTAL 

ANALYSIS  DATE:  06/04/92 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A,  CONSTRUCTION  COST 

m 

$7,820 

B.  SIOHCOST 

(5.5<Hiof1A)- 

$430 

C.  DESIGN  COST 

(6.0%  of  1  A)  ■ 

$469 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$8,719 

E.  SALVAGE  VALUE 

■ 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

- 

$8,719 

— — '■ 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(16) 

($98) 

15.23 

($1,489) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

49 

$108 

19.64 

$2,112 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

34 

9.8 

- > 

$623 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

■ 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$0 

B.  NON-RECURRING  (+/-) 

- 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

(3A2  +  3Bd4)« 

$0 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

a  IF  3D1  ■>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

0  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5x0.33)  = 

(2F5  +  3D1)/1F» 

$206 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/25))  = 

$10 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$623 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/1  F)  = 

0,07 

7  SIMPLE  PAYBACK  (SPB) 

(IF/4)- 

891.61 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LCX^ATION:  Whita  Sands  Missis  Range  REGION:  4  PROJECT  NO:  DACA^-«i-C-oi62 

PROJECT  TITLE:  ECO  #10-P124-ELECTRICDHW  HEATERS  FISCAL  YEAR:  1992 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  06/1 5/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

A.  STOVER 

1 

INVESTMENT 

A.  CONSTRUCTION  COST 

■ 

$16,158 

B.  SIOHCOST 

(5.5%  of  1  A)  ■ 

$889 

C.  DESIGN  COST 

(6.0%  oflA)* 

$969 

D.  ENERGY  CREDIT  (1A+1B  +  1C)- 

$18,016 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

_ 

- > 

$18,016 

2 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SAflBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(14) 

($92) 

15.23 

($1,400) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

50 

$111 

19.64 

$2,187 

D,  PAPER 

0 

$0 

$0 

E.  COAL 

0 

$0 

16.22 

$0 

F.  TOTAL 

36 

19.4 

- > 

$787 

3 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

« 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  {+)  /  COST  (-) 

(3AX3A1)- 

$0 

B.  NON-RECURRING  (-f/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)» 

$0 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$260 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  301  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  301  b=>1  THEN  GO  TO  4 

d  IF  3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 

4 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))« 

$19 

5 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$787 

6 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/IF)* 

0.04 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7 

SIMPLE  PAYBACK  (SPB) 

(IF/4)- 

927.37 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #1 0-PI  53-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

- 

$2,314 

B. 

SlOH  COST 

(5.5%  of  1  A)  - 

$127 

C. 

DESIGN  COST 

(6.0%  of  1A)  - 

$139 

D. 

ENERGY  CREDIT  (1 A  +  1B  +  1C)  - 

$2,580 

E 

SALVAGE  VALUE 

m 

$0 

E 

TOTAL  INVESTMENT 

(1D-1E). 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

(3) 

($18) 

15.23 

($273) 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

13 

$29 

19.64 

$561 

D. 

PAPER 

0 

$0 

$0 

E 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

10 

10.6 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

■ 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3Ax3A1)« 

$0 

B. 

NON-RECURRING  {+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  4-3Bd4)« 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$95 

a  IF  3D1  «>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2FS  +  3D1)/1F» 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THENPROJECTDOESNOTQUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  + (381  d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)* 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)» 


OACA63-91-C-01S2 

1992 

A.  STOVER 


$2,580 


$288 


$0 


$11 

$288 

0.11 

243.13 


D4-3 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


tOCATKON:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #10-P254-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE: 


25 


PROJECT  NO: 
FISCAL  YEAR: 


D/ICA63-81-C-01S2 

1992 


PREPARED  BY:  A.  STOVER 


1  INVESTMENT 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  «>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCUUTE  SIR 
c  lF3Dlb=>lTHENGOT0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2-».3Bd4)s 
(2F5x0.33)  = 
(2F5  +  3D1)/1F  = 


A.  CONSTRUCTION  COST 

m 

$4,628 

B.  SIOHCOST 

(5.5%  of  1A)  - 

$255 

a  DESIGN  COST 

(6.0%  of  1A)  a 

$278 

a  ENERGY  CREDIT  (1 A  +  IB  +  1C)  - 

$5,160 

E.  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$ffylBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(7) 

($47) 

15.23 

($714) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  . $Z.Z\ . 

.  36 

$57 

19.64 

$1,112 

D.  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

18 

9.8 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)  = 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$131 


$5,160 


$393 


$0 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO- IN  VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))- 

$10 

(2F5  +  3C)  = 

$398 

(5/1  F)  = 

0.08 

(1F/4)« 

529.16 

D4-4 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #10-P260-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE: 


06/04/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  s 
(6.0%  of  1  A) : 
(1A  +  1B  +  1C)» 

a 

(1D-1E). 


$3,830 

$211 

$230 

$4,270 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


a  IF  3D1  *>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1F! 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

(5) 

($35) 

15.23 

($533) 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

17 

$38 

19.64 

$747 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

12 

3.1 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)b 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  *  3Bd4) 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$71 

4  FIRST  YEAR  DOLLAR  SAVINGS  {+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))! 

(2F5  +  3C): 
(5/1  F)> 

(IF/4). 


OACA83-S1-C-0162 

1992 

A.  STOVER 


$4,270 


$215 


$0 


$3 

$215 

0.05 

1382.79 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #10-ELECTRIC  DHW  HEATERS-BLDG  300 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06^)9/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A,  CONSTRUCTION  COST 

m 

$20,828 

B.  SIOHCOST 

(5.5%  Of  1  A)- 

$1,145 

C.  DESIGN  COST 

(6.0%  of  1A) « 

$1,250 

D.  ENERGY  CREDIT 

(lAi'IB’flC)- 

$23,221 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)» 

- 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTUnrR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(33) 

($244) 

15.23 

($3,711) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

116 

$257 

19.64 

$5,053 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

79 

13.6 

- > 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

- 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3Al)» 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a. 

$0 

0.00 

b. 

$0 

0.00 

c. 

$0 

0.00 

d  TOTAL 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3A2  +  3Bd4)  = 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)  = 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  301  <  3C  THEN  CALCUUTE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
SO 
SO 


$443 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

6  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)- 
(5/1F)=i 

(1F/4)- 


DACA  63-91-04)152 
1992 

A.  STOVER 


$23,221 


$1,342 


$0 


$14 

$1,342 

0.06 

1704.07 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #10-P380-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE: 


06/04/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

Ac  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
Eo  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(6.5%  of  1A) « 
(6.0%  of  1A)  < 
(1A+1B  +  1C)> 

I 

(1D-1E)> 


$7,620 

$419 

$457 

$8,496 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


a  IF  3D1  »>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
0  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1Fs 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

(1) 

($6) 

15.23 

(S91) 

B. 

DIST 

0 

$0 

17.28 

SO 

C. 

NAT  GAS 

$2.21 

12 

S27 

19.64 

S533 

D. 

PAPER 

0 

SO 

SO 

E. 

COAL 

SO 

16.22 

SO 

F, 

TOTAL 

11 

21.2 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/--) 

m 

SO 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

so 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

so 

c. 

$0 

0.00 

SO 

d  TOTAL 

$0 

SO 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i-3Bd4)» 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)s 

SI  46 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))s 
(2F5  +  3C). 
(5/1F)« 

(IF/4). 


DACAe3-ai.C-0162 

1992 

A.  STOVER 


$8,496 


$443 


$0 


$21 

$443 

O.OS 

400.83 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO:  oaca^^i-c-oi52 

PROJECT  TITLE:  ECO  #10-P4e4-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR:  1992 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92 

ECONOMIC  LIFE:  25 

PREPARED  BY:  A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

m 

$4,588 

B.  SIOHCOST 

(5.5%  of  1A)  - 

$252 

C.  DESIGN  COST 

(6,0%  of  1A)  a 

$275 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$5,116 

E  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-19« 

- ^.116 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU{1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6,48 

(6) 

($42) 

15.23 

($633) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2,21 

16 

$34 

19.64 

$675 

D.  PAPER 

0 

$0 

E,  COAL 

$0 

16.22 

$0 

E  TOTAL 

9 

(7.5) 

- $37 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)a 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0,00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

(3A2-i>3Bd4)a 

$0 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCUUTE  SIR 

c  IF301b=>1  THENGOT0  4 

d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5X0.33)- 

(2F5  +  301)/1F3 

$12 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/25))  = 

($8) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)a 

$37 

6  DISCOUNTED  SAVINGS-TO- IN  VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/1  F)  = 

0.01 

7  SIMPLE  PAYBACK  (SPB) 

(1F/4)« 

”681.79 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #1 0-PI  504-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE: 


25 


PROJECT  NO:  DACA6S-ei’>C-oiS2 

FISCAL  YEAR:  1992 

PREPARED  BY:  A.  STOVER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A) « 
(6.0%  of  1  A)  « 
(1A  +  1B  +  1C)- 

m 

(ID-IE). 


$3,830 

$211 

$230 

$4,270 

$0 


$4,270 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(15) 

($100) 

15.23 

($1,520) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

43, 

$95 

19.64 

$1,875 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

28 

(4,3) 

- - - — > 

$356 


NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 

a. 

b. 

c. 

d  TOTAL 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF3D1b:=>1  THENGOT0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


SAVINGS  (1) 
$0 
$0 
$0 
$0 


(From  Table  A-2)  * 
(3Ax3A1)« 

YEAR  OF 
OCCURRENCE  (2) 


14.68 

DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2  4-  3Bd4) » 
(2F5x0.33)  = 
(2F5  +  3D1)/1F* 


$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$117 


$0 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))  = 

($4) 

(2F5  +  3C)* 

$356 

(5/1  F)  = 

0.08 

(IF/4). 

-995.72 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #1 0-PI  506-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25 


PROJECT  NO:  DACA63-ei-C-oi62 

FISCAL  YEAR:  1992 

PREPARED  BY:  A.  STOVER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 
a  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A) » 
(6.0%  of  1A) « 
(1A+1B  +  1C)» 

■ 

(1D-1E)» 


^.176 

$505 

$551 

$10,231 

$0 


$10,231 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

smew  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(20) 

($129) 

15.23 

($1,962) 

B.  DIST 

0 

$0 

17.28 

$0 

a  NAT  GAS 

$2.21 

106 

$235 

19.64 

$4,615 

D.  PAPER 

0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

86 

106.1 

- > 

$2,652 

3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (-K/-) 

- 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1) « 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

SAVINGS  (1) 

OCCURRENCE  (2) 

a. 

$0 

b. 

$0 

c. 

$0 

d  TOTAL 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  301  b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


14.68 


DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2-i'3Bd4)> 
(2F5x0.33)a 
(2F5  4.3D1)/1F=s 


$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$875 


$0 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  / COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 

$106 

(2F5  +  3C)  = 

$2,652 

(5/1  F)  = 

0.26 

(1F/4)» 

96.43 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO.- 

PROJECT  TITLE:  ECO  #10-P1512-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  06/04/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

« 

$8,458 

B. 

SlOH  COST 

(5.5%  of  1A)  - 

$465 

C. 

DESIGN  COST 

(6,0%  of  1A)  a 

$507 

D. 

ENERGY  CREDIT 

(1A+1B  +  lC)a 

$9,431 

E 

SALVAGE  VALUE 

- 

$0 

F. 

TOTAL  INVESTMENT 

(ID -IE). 

2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

(3) 

($17) 

15.23 

($258) 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

40 

$89 

19.64 

$1,739 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

37 

71.6 

- 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  4-3Bd4)a 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

$488 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1Fa 

0  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLUR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/2S))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2FS  +  3C)  » 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (S/1  F) » 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)« 


DACA  63-81-0-0152 
1892 

A.  STOVER 


$9,431 


$1,480 


$0 


$72 

$1,480 

0.16 

131.80 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECTTITLE:  ECO  #10-P1 526-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  0eA)4/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$6,104 

B.  SIOHCOST 

(5.5%  oflA)- 

$336 

C.  DESIGN  COST 

(6.0%  of  1A)  * 

$366 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$6,806 

E.  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)» 

- > 

ENERGY  SAVINGS  (+)  / COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

mBTi)  (1) 

MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(15) 

($100) 

15.23 

($1,520) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

22 

$49 

19.64 

$960 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

7 

(50.9) 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (W-) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)a 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

($185) 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0  IF3D1b=>1THENGOT0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)  = 


OACAe3-ai-C-01S3 

1992 

A.  STOVER 


$6,806 


($55^ 


$0 


($51) 

($559) 

-0.08 

-133.75 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  IIH0-P1628-ELECTRICDHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ^  kcONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

- 

- 

$6,234 

B.  SIOHCOST 

(5.5%  of  1  A) « 

$343 

C.  DESIGN  COST 

(6.0%  of  1  A)  > 

$374 

D.  ENERGY  CREDIT 

(1A+1B  +  1C)- 

$6,951 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- > 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTUrrR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

/L  ELEC 

$6.48 

(15) 

($100) 

15.23 

($1,520) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

49 

$108 

19.64 

$2,119 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

33 

8.1 

- 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 


A. 

ANNUAL  RECURRING  (+/-) 

■ 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  *  3Bd4)  - 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$198 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1<3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F« 

0  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3 +  3A  +  (3B1d/2S)) - 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (S/IF)- 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)  - 


DACAo-ei-c-oisa 

1092 

A.  STOVER 


$8,951 


$599 


$0 


$3 

$599 

0.09 

867.71 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

DACA63-81-C-0152 

PROJECT  TITLE:  ECO  IIH0-P1530-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06A}4/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

A.  STOVER 

1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 
Co  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 
F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  a 
(6.0%  of  1A) » 
(1A  +  1B  +  1C)* 

(1D-1E)» 


$12,408 

$682 

$744 

$13,835 

«) 

- >  $13,835 


ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DI^OUNTED 

$/MBTU  (1) 

MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.43 

(35) 

($225) 

15.23 

($3,420) 

B.  DIST 

0 

$0 

17,28 

$0 

C.  NAT  GAS  $2.21 

80 

$178 

19.64 

$3,491 

D.  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

46 

(46.8) 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

UK 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)» 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)« 

$23 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F3 

c  IF3D1b=>1THENG0T0  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

$71 


$0 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))» 

($47) 

(2F5  +  3C)» 

$71 

(5/1  F)« 

0.01 

(IF/4)* 

-295.59 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #10-  1558-ELECTRIC  DHW  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  05/04/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(S.5%0f1A)- 
(e.0%of  1A)- 
(1A4■1B•f  1C)- 

(10 -IE)- 


$7,666 

$422 

$460 


$8,548 

$0 


2 


3 


ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL TYPE 

FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$m4BTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(11) 

($71) 

15.23 

($1,079) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

26 

$66 

19.64 

$1,136 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

15 

(13.0) 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 


A.  ANNUAL  RECURRING  (+/-) 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  =* 

14.68 

2  DISCOUNTED  SAVINGS  {+)/ COST  H 

(3Ax3A1)*i 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)/ COST  (-)  (3A2  +  3Bd4)- 

D.  PROJECT  NON-ENERGY  TEST 


1  25%  MAXIMUM  NON-ENERGY  CALCULATION  (2F5x0.33)-  $19 

a  IF  3D1  ->  3C  THEN  GO  TO  4 

b  IF3D1<3CTHENCALCUUTESIR  (2F5-f  3D1)/ 1F- 

0  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A>(3B1d/25))- 
(2F5  +  3C)- 
(S/1F)- 

(1F/4)- 


OACAa3-81-e-«162 

1992 

A.  STOVER 


$8,548 


$57 


$0 


($13) 

$57 

0.01 

-658.08 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LCX^ATION:  White  Sands  Missile  Ran^ie  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #10-P1 621 -ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/M  ECONOMIC  LIFE:  25  PREPARED  BY: 


INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$2,314 

B.  SIOHCOST 

(5.5%  Of  1  A)  - 

$127 

C.  DESIGN  COST 

(6.0%  of  1A) » 

$139 

D.  ENERGY  CREDIT 

(1A  +  1B  +  1C)- 

$2,580 

E  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(ID -IE)* 

- > 

2  ENERGY  SAVINGS  (+)/ COST  H 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A, 

ELEC 

$6.48 

(394) 

($2,552) 

15.23 

($38,864) 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

606 

$1,342 

19.64 

$26,352 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

212 

(1,210.1) 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (W-) 

« 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3Al)» 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a. 

$0 

0.00 

b. 

$0 

0.00 

c. 

$0 

0.00 

d  TOTAL 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  * 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)- 

a  IF  3D1  *>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F6  +  3D1)/1F» 

c  IF  3D1b  *>  1  THEN  GO  TO  4 

d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


($4,129) 

($6) 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3Bld/25))  « 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)  » 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  * 


DACA  @3-91-0-^152 
1992 

A.  STOVER 


$2,5S0 


($12,512) 


$0 


($1,210) 

($12,512) 

-4.85 

-2.13 


D4-16 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #10-P1622-ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST  -  $12,378 

B.  SIOHCOST  (S.5%of1A)-  $681 

C.  DESIGN  COST  (6.0% of  1  A)-  $743 

D.  ENERGY  CREDIT  (lA+IB-i'IC)-  $13,801 

E  SALVAGE  VALUE  -  $0 

F.  TOTAL  INVESTMENT  (ID -IE)-  > 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(15) 

($100) 

15.23 

($1,520) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

60 

$132 

19.64 

$2,589 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

44 

32.0 

- > 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 


A. 

ANNUAL  RECURRING  (W-) 

■1 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i-3Bd4)s 

D, 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)  = 

$353 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  < 3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLUR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A4-(3B1d/25))- 
(2FS  +  3C)- 
(S/1F)  = 

(1F/4)- 


0ACAe3-81-C-01S2 

1992 

A.  STOVER 


$13,801 


$1,069 


$0 


$32 

$1,069 

0.08 

430.64 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #10«P1 624-ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/04/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$10,892 

B.  SIOHCOST 

(5.5%  Of  1  A)  a 

$5^ 

C.  DESIGN  COST 

(6.0%  of  1  A)  a 

$654 

D.  ENERGY  CREDIT 

(1A+1B  +  1C)a 

$12,145 

E  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(20) 

($130) 

15.23 

($1,972) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

59 

$131 

19.64 

$2,576 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

39 

1.6 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (W-) 

a 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)a 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a. 

$0 

0.00 

b. 

$0 

0.00 

c. 

$0 

0.00 

d  TOTAL 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

a  IF  3D1  a>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1Fa 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1^ 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d^5))  = 
(2F5  +  3C)* 
(5/1 F)  a 

(lF/4)a 


DACA  63-91-0-0162 
1992 

A.  STOVER 


$12,145 


$603 


$0 


$2 

$603 

0.05 

7394.50 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #1 0-PI 751 -ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  O^^A)m 
(6.0%  of  1  A)  « 
(1A  +  1B  +  1C)- 

(1D-1E)« 


$2,324 

$128 

$139 

$2,591 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

(2) 

($13) 

15.23 

($196) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

23 

$51 

19.64 

$1,010 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

21 

38.5 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (♦/-) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a. 

$0 

0.00 

b. 

$0 

0.00 

c. 

$0 

0.00 

d  TOTAL 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  4>3Bd4)- 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)  = 

a  IF  3D1  «>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCUUTE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 

$0 

$0 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$268 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))  = 
(2F5  +  3C)  = 
(5/1 F). 

(1F/4)» 


DACA6M1>C-01S2 

1992 

A.  STOVER 


$2,591 


$813 


$0 


$39 

$813 

0.31 

67.26 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO: 

DACA63-91-C-01S2 

PROJECT  TITLE:  ECO  #10-P1 753-ELECTRIC  DHW  HEATERS 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  03/1 8/92 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$2,314 

B.  SIOHCOST 

(5.5%  of  1  A)  - 

$127 

C,  DESIGN  COST 

(6.0%of  1A)» 

$139 

D.  ENERGY  CREDIT 

(1A+1B  +  1C)- 

$2,580 

E«  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

— - > 

$2,580 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(3) 

($17) 

15.23 

($258) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

12 

$27 

19.64 

$535 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

10 

10.3 

- > 

$277 

3  NON-ENERQY  SAVINGS  (♦)/ COST  (-) 


A.  ANNUAL  RECURRING  (+/-)  .  $0 


1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

(3A2<F3Bd4)» 

$0 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

c  IF3D1b  ==>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5x0.33)« 

(2F6  +  3D1)/1F» 

$91 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))  = 

$10 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)« 

$277 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/IF). 

0.11 

7  SIMPLE  PAYBACK  (SPB) 

(IF/4). 

251.23 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  IIH0-S1790-ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


INVESTMENT 

A,  CONSTRUCTION  COST 

ai 

$2,334 

B.  SIOHCOST 

(5.5%  of  1  A)  - 

$128 

C.  DESIGN  COST 

(6.0%  of  1  A)  « 

$140 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$2,602 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- - > 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(3) 

($17) 

15.23 

($258) 

B.  DIST 

0 

$0 

17.28 

$0 

a  NAT  GAS  $2,21 

32 

$70 

19.64 

$1,372 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

29 

52.9 

— .  > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2<f>3Bd4)- 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)« 

$367 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F« 

c  IF  3D1  b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3-)-3A4>(3B1d/2S))- 
(2F5  +  3C)- 
(5/1F)- 

(1F/4)- 


OACA  63-81 -C-OISa 
1992 

A.  STOVER 


$2,602 


$1,113 


$0 


$53 

$1,113 

0.43 

49.22 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #10-S1 794-ELECTRIC  DHW  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  06/09/92 

ECONOMIC  LIFE: 

25 

PREPAREOBY: 

INVESTMENT 

A.  CONSTRUCTION  COST 

m 

$12,374 

Be  SIOHCOST 

(5.5%  of  1  A) « 

$631 

C.  DESIGN  COST 

(6.0%  of  1  A) « 

$742 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$13,797 

E  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

■ - > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE  FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(5) 

($31) 

15.23 

($471) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

18 

$41 

19.64 

$800 

D.  PAPER 

0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

14 

9.8 

— - > 

NON-ENERGY  SAVINGS  (+)  / COST  (-) 

A.  ANNUAL  RECURRING  (47-) 

« 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  4-  3Bd4) « 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$108 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  « 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4) « 


0ACA63-91-C°0152 

1992 

A.  STOVER 


$13,797 


$329 


$0 


$10 

$329 

0.02 

1410.^ 
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Material  Source:  Sierra  Technical  Products,  Inc.,  Denver,  CO;  Prices  Include  25%  Overhead  &  Profit;  Labor  Source:  Means  Cost  Data,  1992,  Rates  Include  Overhead  &  Profit 
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PROPOSED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

Line 

Total 

(10) 

$4,392.00 

$1,620.00 

$930.00 

$6,942.00 

$4,392.00 

$1,620.00 

$930.00 

$6,942.00 

$4,880.00 

$2,430.00 

s 

d 

$7,620.00 

Other 

Direct 

Costs 

(9) 

1 

1 

1 

LABORCOSTS 

Total 

(8) 

1 

1 

1 

Average 

Rate 

(7) 

1 

1 

1 

m 

X 

H 

X 

o 

§ 

CO 

o 

$ 

X 

H 

D 

o 

CO 

o 

K 

CM 

CONTfMCr  FOR(Mkxk  to  be  performed) 

DOMESTIC  HOT  WATER  HEATERS 

PROJECT  NUMBER 

Manhours 

Mandays 

(6) 

1 

1 

1 

MATERIAL  COST 

Total 

(5) 

a 

1620 

930 

□  MATERIALS 
4392 

1620 

o 

CO 

o> 

□  MATERIALS 

4880 

2430 

310 

Unit 

(4) 

270 

310 

LABOR  A^ 
488 

270 

310 

LABOR  Ah 
488 

270 

310 

1  EMC  ENGINEERS  INC. 

PURCHASE  R^XiEST  NUMBER 

Quantity 

(3) 

1 

Oi 

(O 

CO 

a> 

(0 

CO 

o 

o> 

Unit 

of 

Measure 

(2) 

1 

iS 

(S 

2 

iS 

2i 

iS 

IS 

IS 

E 

2  O 

BUiLDING  300S 

APPURTENANCES 

1.0  KW 

3.0  KW 

TOTAL 

BUILDING  300W 

APPURTENANCES 

1.0  KW 

3.0  KW 

TOTAL 

BUILDING  380 

APPURTENANCES 

1.0  KW 

3.0  KW 

TOTAL 

Line 

No. 

1 

1 

1 

1 

00 

o> 
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Material  Source:  Sierra  Technlcat  Producte,  Inc.,  Denver,  CO;  Prices  Include  25%  Overhead  &. Profit;  Labor  Source:  Means  Cost  Data,  1992,  Rates  Include  Overhead  &  Profit 
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Material  Sourco:  Sierra  Technical  Products,  Inc.,  Denver,  CO;  Prices  Include  26%  Overhead  &  Profit;  Labor  Source:  Means  Cost  Data,  1992,  Rates  Include  Overhead  &  Profit 
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o 
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o 
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QC 
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N 

§ 

o 

o 

of 

UJ 

> 

z 

UJ 

o 

o 

o 

CM 

1 

O 

d 

PROPOSED  TOTAL  CONTRACT  PRIce 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

III 

$7,808.00 

$2,430.00 

$280.00 

$1,860.00 

1 

$6,832.00 

$1,620.00 

$580.00 

$1,860.00 

8 

sl 

s 

o 

other 

Direct 

Costs 

(9) 

1 

1 

1 

1 

1 

LABORCOSTS 

Totai 

(8) 

1 

1 

1 

1 

1 

Average 

Rate 

(7) 

1 

1 

1 

1 

m 

X 

i 

CO 

o 

1 

X 

H 

D 

o 

CO 

o 

N 

CM 

CONTRACT  FOR  (Wbrfc  to  Iw  poiformed) 

DOMESTIC  HOT  WATER  HEATERS 

1 

3 

i 

1 

Manhours 

Mandays 

(6) 

1 

1 

1 

1 

MATERIALOOST 

Total 

(5) 

D  MATERIALS 

7808 

2430 

S 

CM 

1860 

□  MATERIALS 
6832 

1620 

580 

1860 

Unit 

(4) 

LABOR  Ah 
488 

270 

280 

310 

LABOR  Ah 
488 

270 

290 

310 

1  EMC  ENGINEERS  INC. 

i 

i 

s 

Quantity 

(3) 

<o 

a> 

<D 

CO 

CM 

(O 

Unit 

of 

Measure 

(2) 

Si 

Si 

iS 

iS 

IS 

IS 

IS 

IS 

item 

(1) 

BUILDiNG  1622 

APPURTENANCES 

q 

1.5  KW 

3.0  KW 

TOTAL 

BUILDING  1624 

APPURTENANCES 

1,0  KW 

2.0  KW 

o 

CO 

TOTAL 

Line 

No. 

00 

ir* 

1 

1 

1 

o> 
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Material  Source:  Sierra  Technical  Products,  Inc.,  Denver,  CO;  Prices  Include  26%  Overhead  &  Profit;  tabor  Source:  Means  Cost  Data,  1992,  Rates  Include  Overhead  &  Profit 
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CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 


« 

« 

1 

CNJ 

S 

o 

o 

of 

UJ 

> 

z 

LU 

O 

6“ 

o 

d 

PROPOSED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE.  NEW  MEXICO 

Une 

Total 

(10) 

$1,464.00 

$10,600.00 

8 

d 

$12,374.00 

8 

od 

1 

8 

d 

8 

t 

Other 

Direct 

Costs 

(9) 

1 

1 

1 

1 

1 

LABORCOSTS 

Total 

(8) 

1 

1 

1 

1 

1 

Average 

Rate 

(7) 

1 

1 

1 

1 

1 

1 

1 

z 

§ 

o 

AOOnESS 

2750  SOUTH  WADSWORTH  BLV 

DOMESTIC  HOT  WATER  HEATERS 

PROJECT  NUMBER 

Manhours 

Mondays 

(6) 

1 

1 

1 

1 

1 

1 

MATERIAL  COST 

Total 

(5) 

I? 

s 

o 

10600 

310 

1350 

310 

Unit 

(4) 

5300 

310 

<  s 

§ 

270 

310 

EMC  ENGINEERS  INC. 

Quantity 

(3) 

CO 

CM 

T- 

CO 

U) 

1 

s 

m 

cc 

CQ 

Unit 

of 

Measure 

(2) 

iS 

iS 

iS 

iS 

Si 

LU 

LU 

o 

o 

o 

& 

3 

CC 

o 

o 

' 

Item 

(1) 

BUILDING  1794 

APPURTENANCES 

96  KW 

3KW 

TOTAL 

BUILDING  464 

APPURTENANCES 

3KW 

TOTAL 

CO 

CM 

1 

1 

1 

1 

1 

1 

1 

1 
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Circulation 

Heaters 

for  Liquids  and  Gases 

Featuring  New 

MulU-Purpose  Design 


425  Hanley  Industrial  Court 
St.  Louis,  Missouri  63144 
(314)644^300 
FAX  (31 4)  644-5332 


The  Series  355  (50  W/ln^) 
INDEECO  circulation 
heaters  are  designed 
for  heating  water.  These 
high  quality  Water  Heaters 
inolude  the  following  ■ 
standard  features: 

•  Copper  Sheathed  .475" 
Diameter  Heating 
Elements 

•  Insulated  Steel  Vessel 
with  a  Galvanized  Jacket 

•  NEMA  1  Terminal 
Enclosure 

•  Built-On  Thermostat, 
6CP-25CT  F.  Range 

•  Choice  of  Mounting 
Brackets  or  Mounting 
Pads  -  Six  OptioTS  Avail¬ 
able.  See  Page  15. 

•  Flange  Heaters  have 
150  Lb  Steel  Flanges 
which  meet  ANSI  B16.5 
Standards. 

•  Rated  160  PSI  at  250PF. 


^Indicates  factory  wired,  built- 
on  load  carrying  thermostat 

All  other  buitt-on  thermostats 
are  pilot  duty  only. 


Last  two  digits  ot  catalog 
number  indicate  number  of 
Heater  Orcuits. 


Pad  Mounting 


Bracket  Mounting 


Reference 
Dimensional 
Drawings  on  Page  14, 


KW 

NO.  OF 
ELEMENTS 

CATALOG  NUMBER 

DIMENSIONS 

(INCHES) 

WEIGHT 

(LBS) 

240V/1  PHASE 

240V/3  PHASE 

480V/3  PHASE 

A 

B 

MC 

FC 

M 

21/2”  PIPE  TH 

READ  CONSTF 

lUCTION,  COPPER  EL 

EMENTS,50W/IN’ 

3.0 

3 

3552NO03J0r 

3552N003KOr 

21  y4 

93/8 

- 

- 

18/2 

30 

4.5 

3 

3552N005J0r 

3552N005K0r 

3552N005U01 

21  y4 

93/8 

- 

- 

^8^/2 

30 

6.0 

3 

3552l\1006J0r 

3552N006K0r 

3552U006U01 

34% 

22/2 

16/2 

5/0 

31/8 

40 

7.5 

3 

3552N008J0r 

3552N008K0r 

3552U008U01 

343/8 

22/2 

16/2 

5/8 

31/8 

41 

9.0 

3 

3552N0O9J0r 

3552N009KOr 

3552U009U01 

343/8 

22/2 

16/2 

5/8 

31/8 

41 

3”  - 150  LB.  F 

LANGE  CONSTRUCTION,  COPPER  E 

LEMENl 

rs,  50  V 

mw 

6 

3 

3553N006J0r 

3553N006K0r 

3553I\I006U01 

34y4 

22V2 

16/2 

4/8 

30/4 

65  j 

9 

3 

3553N009J0r 

3553N009K0r 

3553N009U01 

34/4 

22/2 

16/2 

4/8 

30/4 

eef 

12 

3 

3553N012J03 

3553N012K0r 

3553N012U01 

46/4 

34/2 

26/2 

4/8 

42/4 

81 

15 

3 

3553N015J03 

3553N015K01 

3553N015U01 

563/4 

45 

39 

4/8 

523/4 

91 

18 

3 

3553N018J03 

3553N018K01 

3553N018U01 

563/4 

45 

39 

4/8 

523/4 

93 

5”  - 150  LB.  F 

LANGE  CONSTRUCTION,  COPPER  E 

LEMEN1 

rs,  50  mw 

24 

6 

3554N024J03 

3554N024K02 

3554f\l024U01 

43/2 

30 

25 

43/4 

38/8 

135 

30 

6 

3554N030K02 

3554N030U01 

50/2 

37 

25 

9 

45/8 

150 

45 

9 

3554IM045K03 

3554N045U03 

50/2 

37 

25 

9 

45/8 

157 

63 

9 

3554N063U03 

62 

48/2 

25 

14 

573/8 

181 

8”  - 150  LB.  F 

LANGE  CONSTRUCTION,  COPPER  E 

LEMEN1 

rs,  50  mw  \ 

72 

18 

3555N072K06 

3555M072U02 

533/8 

34/2 

31 

83/4 

47/2 

302 

96 

24 

3555N096K08 

3555N096U04 

'  533/8 

34/2 

31 

83/4 

47/2 

312 

126 

18 

3555N126U06 

66/8 

473/8 

43'V,6 

83/4 

60/4 

361 

144 

18 

3555N144U06 

75/8 

56/8 

53Vi6 

83/4 

693/4 

396 

180 

18 

3555N180U06 

863/8 

67/2 

64 

83/4 

80/2 

443 

240 

24 

3555N240U08 

863/8 

67^  I 

64 

83/4 

80/2 

466 

12”  - 150  LB.  FLANGE  C0NS1 

[RUCTION,  CC 

IPPER  ELEMENTS,  50  \ 

W/IN^ 

250 

42 

3557N250U07 

64 

40 

— 

58Vt6 

748 

300 

48 

3557N300U08 

74 

50 

— 

687t6 

819 

350 

48 

3557N350U16 

84 

60 

_ 

— 

787i6 

889 

400 

48 

3557N400U16 

84 

60 

_ 

787i6 

906 

450 

48 

3557N450U16 

84 

60 

- 

- 

787t6 

924 

500 

48  . 

3557N500U16 

94 

70 

- 

88V16 

942 

If 

i”  - 150  LB.  FLANGE  CONS' 

[RUCTION,  CC 

IPPER  ELEMENTS,  50  \ 

mw 

500 

72 

3558N500U24 

73/2 

48 

- 

67/8 

1110| 

600 

72 

3558N600U24 

83/2 

58 

.  - 

— 

77/8 

1210*1 

700 

72 

35581M700U24 

93/2 

68 

- 

— 

87/8 

1284 

800 

72 

3558I\1800U24 

101/2 

76 

- 

- 

95/8 

1399 

32 
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STOCK  HEATER  LISTING 


KW 

CATALOG  NUMBER 

120V/1  PHASE  OR  240V/1  PHASE 

DIMENSIONS  (INCHES) 

WEIGHT 

(LBS) 

A 

B 

1.5 

3591  SOI. 5X01 

1978 

1278 

10 

2.0 

3591S02.0X01 

1978 

127e 

10 

2.5 

3591S02.5X01 

2378 

16%  ! 

12 

3.0 

3591 S03. 0X01 

2378 

16Ve 

12 

4%"  _►! 

Dia. 


These  compact,  light¬ 
weight,  easy  to  install 
heaters  can  be  used  for 
many  commercial  or  light 
industrial  water  heating 
applications.  The  high 
quality  MINI-BOOSTER 
Water  Heater  includes 
the  following  standard 
features: 

•  1-114" Pipe  Thread 
Immersion  Heater  with 
integral  loa  d  carrying  60° 
to  18(jTF  thermostat. 

•  Insulated  galvanized 
steel  pipe  vessel  with 
painted  steel  jacket. 

•  Two  .312"  diameter 
copper  elements  rated 
atdOW/InT 

•  NEMA  1  terminal 
enclosure 

•  No  mounting  brackets 
required. 

•  Dual  voltage  design 
allows  for  operation  with 
120V  or  240V  power 
supply. 
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3.2  1989  Fundamentals  Handbook 

Table  1  Dimensionless  Numbers  Commonly  Used  in  Heat  Transfer* 


Name 

Symbol 

Value 

Appitcation 

Nusselt  Number 

Nu 

hD/korhUk 

Natural  or  Forced  Convection,  Boiling  or  Condensing 

Reynolds  Number 

Re 

GD/\t  or  qVL/ii 

Forced  Convection 

Prandtl  Number 

Pr 

Natural  or  Forced  Convection,  Boiling  or  Condensing 

Stanton  Number 

St 

h/Gc^ 

Forced  Convection 

Grashof  Number 

Gr 

orCQ^g(At)/Ti? 

Natural  Convection  (for  ideal  gases) 

Fourier  Number 

Fo 

ar/L^ 

Unsteady  State  Conduction 

Peclet  Number 

Pc 

GDc^/k  or  Re  Pr 

Forced  Convection  (small  Pr) 

Graetz  Number 

Gz 

GIfic/kL  or  ttePrD/L 

Laminar  Convection 

*  A  complete  Us(  of  nomenclature  appears  at  the  end  of  tim  chaptec. 

forced  convection.  If  the  fluid  flow  is  generated  internally  by  methods  such  as  described  by  Croft  and  Liiley  (1977),  Adams  and 

nonhomogeneous  densities  caused  by  temperature  variation,  the  Rogers  (1973),  and  Patankar  (1980). 

heat  transfer  is  termed  free  or  natural  convection. 

In  conduction  and  convection,  heat  transfer  takes  place  through 
matter.  For  radiant  heat  transfer,  there  is  a  change  in  energy  form; 
from  internal  energy  at  the  source  to  electromagnetic  energy  for 
transmission,  then  back  to  internal  energy  at  the  receiver.  Whereas 
conduction  and  convection  are  affected  primarily  by  temperature 
diflcrence  and  somewhat  by  temperature  level,  the  heat  transfer¬ 
red  by  radiation  increases  rapidly  as  the  temperature  increases. 

Although  some  generalized  heat  transfer  equations  have  been 
mathematically  derived  from  fundamentals,  usually  they  are  ob¬ 
tained  from  correlations  of  experimental  data.  Normally,  the  cor¬ 
relations  mploy  certain  dimensionless  numbers  from  analyses 
such  as  dimensional  analysis  or  analogy.  Ikble  1  lists  some  impor¬ 
tant  dimensionless  numbers. 

STEADY  STATE  CONDUCTION 

For  steady  state  heat  conduction  in  one  dimension,  the  Fourier 
equation  applies:  ;; 

^  q  =  -  kA(dt/dx)  (1) 

where  / 

q  s  heat  flow  rate,  Btu/h 
i  thennaJ  conductivity,  Btu/h*  ft  “  ®F  ^ 

A  »  cross-sectional  area  normal  to  flow, 
dt/dx  »  temperature  gradient,  ®F/ft 

Equation  (1)  states  that  the  heat  flow  rate  q  in  the  x  direction 
is  directly  proportional  to  the  temperature  gradient  dt/dx  znd  the 
cross-sectional  area  A  normal  to  the  flow.  The  proportionality  fac¬ 
tor  is  the  thermal  conductivity,  k.  The  minus  sign  indicates  that 
the  heat  flow  is  positive  in  the  direction  of  decreasing  temperatures 
Since  conductivity  values  are  sometimes  given  in  other  units,  con¬ 
sistent  units  must  be  used. 

Equation  (1)  may  be  integrated  along  a  path  of  constant  heat 
flow  rate  to  obtain: 

q  =  k(AJLJM  -  Lt/R  (2) 

where 

mean  cross-sectional  area  norma!  to  flow,  ft^ 

=  mean  length  of  Heat  flow  path,  ft 

A/  =  overall  temperature  difference,  ®F 

R  =  thermal  resistance,  °F  h/Btu 

The  thermal  resistance,  R,  is  directly  proportional  to  the  mean 
length  of  the  heat  flow  path,  and  inversely  proportional  to 
the  conductivity,  k,  and  the  mean  cross-sectional  area  normal  to 
the  flow,  A,„.  Equations  for  thermal  resistances  of  a  few  common 
shapes  are  given  in  Ikble  2.  Mathematical  solutions  to  many  heat 
conduction  problems  are  addressed  by  Carslaw  and  Jaeger  (1959). 

Complicated  problems  can  be  solved  by  graphical  or  numerical 
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in  Tabic  9A  between  180  ®F  and  280  ®F,  heat  loss  from  a  2-in.  pipe  is  285.3 
Btu/h*ft.  Total  annual  heat  loss  from  the  entire  line  is  285.3 
Btu/h*ft  X  165  ft  X  4000  h  -  188  million  Btu. 

In  calculating  heat  flow,  Equations  (9)  and  (10)  from  Chapter 
20  generally  are  used.  For  dimensions  of  standard  pipe  and  fitting 
sizes  refer  to  the  Piping  Handbook.  For  insulation  product  dimen¬ 
sions  refer  to  ASTM  Standard C  585,  “Recommended  Practice  for 
Inner  and  Outer  Diameters  of  Rigid  Thermal  Insulation  for 
Nominal  Sizes  of  Pipe  and  TUbing  (NPS)  System,”  or  to  the  in¬ 
sulation  manufacturers’  literature. 

Examples  8  and  9  illustrate  how  Equations  (9)  and  (10)  froni 
Chapter  20  can  be  used  to  determine  heat  loss  from  both  flat  and 
cylindrical  surfaces.  Figure  6  shows  surface  resistance  as  a  func¬ 
tion  of  heat  transmission  for  both  flat  and  cylindrical  surfaces. 
The  surface  emittance  is  assumed  to  be  0.85  to  0.90  in  still  air  at 
SOT. 

Example  8.  Compute  heat  loss  from  a  boiler  wall  if  the  interior  insula¬ 
tion  surface  temperature  is  HOOT  and  ambient  still  air  temperature  is  SOT. 
The  wail  is  insulated  with  4.5  in.  of  mineral  fiber  block  and  0.5  in.  of 
mineral  fiber  insulating  and  finishing  cement. 

Solution:  Assume  that  the  mean  temperature  of  the  mineral  fiber  block 
is  TOOT,  the  mean  temperature  of  the  insulating  cement  is  200T  and  the 


surface  resistance,  is  0.60. 

From  Table  8,  ki  =  0.62  and  k2  -  0.80.  Using  Equation  (9)  from 
Chapter  20: 

^  ^ _ 1100  -  80 _  ^  1020 

(4.5/0.62)  +  (0.5/0.80)  +  0.60  8.48 

=  120.2  Btu/h-ft^ 

As  a  check,  from  Figure  6,  at  120.2  Btu/h-  ft^,  /?,  =  0.56.  The  mean 
temperature  of  the  mineral  fiber  block  is: 

4.5/0.62  =  7.26;  7.26/2  =  3.63 

1100  -  [(3.63/8.48X1020)1  =  1100  -  437  =  663  T 

and  the  mean  temperature  of  the  insulating  cement  is: 

0.5/0.80  =  0.63;  0.63/2  =  0.31;  7.26  +  0.31  =  7.57 
1100  -  [(7.57/8.48X1020)1  =»  1100  ~  911  =  189T 

From  Tkble  8.  at  663  T,  k^  =  0.60;  at  189  T.  =  0.79. 

Using  these  adjusted  values  to  recalculate  q^: 

^  _ _ 1^0 _ ^  1020 

^  (4.5/0.60)  +  (0.5/0.79)  +  0.56  8.69 

=»  117.4  Btu/h-ft^ 


Table  8  Typical  Thermal  Conductivity  Qk)  for  Industrial  Insulations  at  Various  Mean  Temperatures  -  Design  Values* 


Material 

Accepted 
Max.  Temp, 
for  Use*.  T 

Typical 

Density, 

\h/fO 

Typical  Conductivity  k  in  Btu  •  in/h  •  •  T  at  Mean  Temp,  ®F 

-100  -  75  -  50  -  25 

0 

25 

50  75 

100 

200 

300  500  700  900 : 

BLANKETS  AND  FELTS 

* 

ALUMINOSILICATE  FIBER 

f 

7-10^  diameter  fiber 

1800 

4 

0.24 

0.32 

0.54  0.99  r.03! 

.2000 

6-8 

0.25 

0.30 

0.48  0.78  0.95 

3/a  diameter  fiber 

2200 

4 

0.22 

0.29 

0.45  0.59  0.74 

MINERAL  FIBER 

* 

(Rockp  slag  or  glass) 

Blanket,  metal  reinforced 

1200 

6-12 

0.26 

0.32 

0.39  0.54 

1000 

2.5-6 

0.24 

0.31 

0.40  0.61 

Blanket,  flexible,  fine-fiber 

350 

<0.75 

0.25 

0.26 

0.28 

0.30  0.33 

0.36 

0.53 

organic  bonded 

0.75 

0.24 

0.25 

0.27 

0.29  0.32 

0.34 

0.48 

1.0 

0.23 

0.24 

0.25 

0.27  0.29 

0.32 

0.43 

1.5 

0.21 

0.22 

0.23 

0.25  0.27 

0.28 

0.37 

* 

2.0 

0.20 

0.21 

0.22 

0.23  0.25 

0.26 

0.33 

3.0 

0.19 

0.20 

0.21 

0.22  0.23 

0.24 

0.31 

Blanket,  flexible,  textile-fiber 

350 

0.65 

0.27 

0.28 

0.29 

0.30  0.31 

0.32 

0.50 

0.68  . 

organic  bonded 

0.75 

0.26 

0.27 

0.28 

0.29  0.31 

0.32 

0.48 

0.66 

1.0 

0.24 

0.25 

0.26 

0.27  0.29 

0.31 

0.45 

0.60 

1.5 

0.22 

0.23 

0.24 

0.25  0.27 

0.29 

0.39 

0.51  - 

3.0 

0.20 

0.21 

0.22 

0.23  0.24 

0.25 

0.32 

0.41 

Felt,  semirigid  organic  bonded 

400 

3-8 

0.24 

0.25  0.26 

0.27 

0.35 

0.44 

850 

3 

0.16  0.17  0.18  0.19 

0.20 

0.21 

0.22  0.23 

0.24 

0.35 

0.55 

Laminated  and  felted  without  binder 

1200 

7.5 

0.35  0.45  0.60 

BLOCKS,  BOARDS,  AND  PIPE  INSULATION 

MAGNESIA 

600 

11-12 

0.35 

0.38 

0.42  i 

85%  CALCIUM  SILICATE 

1200 

11-15 

0.38 

0.41 

0.44  0.52  0.62  0.72 

1800 

12-15 

0.63  0.74  0.95 

CELLULAR  GLASS 

900 

8.5 

0.27  0,28  0.29  0.30  0.31 

0.32  0.33  0.35 

0.36 

0.42 

.0.49  0.70  1-03 

DIATOMACEOUS  SILICA 

1600 

21-22 

0.64  0.68  0.72 

1900 

23-25 

0.70  0.75  0.80 

MINERAL  FIBER 

Glass, 

Organic  bonded,  block  and  boards 

400 

3-10 

0.16  0.17  0.18  0.19 

0.20 

0.22 

0.24  0.25 

0.26 

0.33  0.40 

Nonpunking  binder 

1000 

3-10 

0.26 

o^ii^ 

0.38  0.52 

Pipe  insulation,  slag,  or  glass 

350 

3-4 

0.20 

0.21 

0.22  0.23 

0.24 

500 

3-10 

0,20 

0.22 

0.24  0.25 

0.26 

Cr33U40 

Inorganic  bonded  block 

1000 

10-15 

0.33 

0.38 

0.45  0.55 

1800 

15-24 

0.32 

0.37 

0.42  0.52  0.62  0.74 

Pipe  insulation,  slag,  or  glass 

1000 

10-15 

0.33 

0,38  0.45  0.55 

Resin  binder 

15 

0.23  0.24  0.25  0.26  0.28 

0.29 
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rigid  polystyrene 

Extruded  (CFO  12  exp.) 

(smooth  skin  surface) 
Molded  beads 


rigid  polyurethane/ 

POLYISOCYANURATE'*** 

Unfaced  (CFC-ll  exp.) 
rigid  POLYISOCYANURATE® 
Gas-impcrmcable  facers  (CFG- 11  exp.) 

rigid  phenolic 

Closed  cell  (CFC-IL  CFC-llB  exp.) 
rubber.  Rigid  Foamed 
VEGETABLE  AND  ANIMAL  FIBER 
Wool  felt  (pipe  insulation) 

INSULATING  CEMENTS 
mineral  fiber  (Rock,  slag,  or  glass) 
With  colloidal  clay  binder 
With  hydraulic  setting  binder 

loose  fill 

Cellulose  insulation  (milled  pulverized 
paper  or  wood  pulp) 

Mineral  fiber,  slag,  rock,  or  glass 
Perlite  (expanded) 

*  Silica  aerogel 
Vcrmiculiie  (expanded) 


Accepted 
Max.  Temp, 
for  Use",  •F 

Typical 

Density, 

Ib/ft3 

165 

L8-3.5 

165 

1 

1.25 

1.5 

1.75 

2.0 

210 

1. 5-2.5 

250 

2.0 

3.0 

150 

4.5 

180 

20 

0.16  0.16  0.17  0.16  0.17  0.18  0.19  0.20 
0.17  0,19  0.20  0.21  0.22  0.24  0.25  0.26  0.28 
0  17  0.18  0.19  0.20  0.22  0.23  0.24  0.25  0.27 

o’ 16  0  17  0.19  0.20  0.21  0.22  0.23  0.24  0.26 

0  16  0.17  0.18  0.19  0.20  0.22  0.23  0.24  0.25 

0  15  0  16  0.18  0.19  0.20  0.21  0.22  0.23  0.24 


0.16  0.17  0.18  0.18  0.18  0.17  0.16  0.16  0.17 

0.12  0.13  0.14  0.15 

0.11  0.115  0.12  0.125 
0.20  0.21  0.22  0.23 

0.28  0.30  0.31  0.33 


1800 

1200 


24-30 

30-40 


2.5-3 

2- 5 

3- 5 
7.6 
7-8.2 

4- 6 


•Representative  values  for  dry  materials,  which  arc  intended  as  (not 

^rLion)  values  for  marerials  in  normal  use.  Insulation 
^e  may  have  thermal  values  that  vary  from  destp.  vriues  f  ' 

in-atu  properties  (*.*.,  density  and  moisture  content).  For  propertw 
ticular  proLt.  use  the  value  supplied  by  the  manufacturer  or 
^e  temperatures  are  generaUy  acceded  as 
temperature  approaches  these  Umits  follow  the  manufacturer  s  recommendations. 

.  From  Figure  6,  at  117.4  Btu/h-  ft^,  /!,  =  0.56.  The  mean  temperature  of 
the  mineral  fiber  block  is: 

i:  4.5/0.6  -  7.50;  7.50/2  =  3.75 

i  1100  -  [(3.75/8.69X1020)1  =  1100  -  440  -  660*F 

and  the  mean  temperature  of  the  insulating  cement  is: 

0.5/0.79  0.63;  0.63/2  =  0.31;  7.50  +  0.31  =  7.81 

1100  ~  [(7.81/8.69)(1020)1  =  1100  -  917  =  183 

FromTable8,at660"F,A:,  -  0.60;  at  183T,^2  ^  0.7^  . 

Since  Jti  and  Atj  do  not  change  at  these  values,  =  117.4 
Btu/h-ft^ 

Example  9.  Compute  heat  loss  per  square  foot  of  outer  surface  of  in¬ 
sulation  if  pipe  temperature  is  12(X)®F  and  ambient  still  air  temperature 
is  gOT.  The  pipe  is  nominal  6-in.  steel  pipe,  insulated  with  a  nominal  3-in. 
thick  diaiomaceous  silica  as  the  inner  layer  and  a  nominal  2-m.  thick 
calcium  silicate  as  the  outer  layer. 

So/unon:  From  Chapter  33  of  the  1988  EQUIPMENT  Volume,  =  3.31 
in.  A  nominal  3-in.  thick  diaiomaceous  silica  insulation  to  fit  a  nominal 
6-in.  steel  pipe  is  3.02  in.  thick.  A  nominal  2-in.  thick  calcium  silicate  in¬ 
sulation  to  fit  over  the  3.02-in.  diaiomaceous  silica  is  2.08  in.  thick. 
Therefore,  r,  =  6.33  in.  and  =  8.41  in. 

Assume  that  the  mean  temperature  of  the  diaiomaceous  silica  is  600  r, 
the  mean  temperature  of  the  calcium  silicate  is  250  ®F  and  the  surface 
tesisiance,  is  0.50.  From  Table  8,  Ary  =  0.66;  kj  =  0.42.  By  Equation 
00)  from  Chapter  20: 

_  1200  -  80  _ 

[8.41  in  (6.33/3.31)/0.661  +  [8.41  ln(8.41/6.33)/0.401  +  0.50 


0.49  0.55  0.61  0.73  0.85 
0.75  0.80  0.85  0.95 


0.26  0.27  0.29 
0  19  0.21  0.23  0.25  0.26  0.28  0.31 

0  22  0  24  0.25  0.27  0.28  0.30  0.31  0.33  0.35 

0.13  0.14  0.15  0.15  0.16  0.17  0.18 

0.39  0.40  0.42  0.44  0,45  0.47  0.49. 

0.34  0.35  0.38  0.40  0.42  0.44  0.46 

•Some  polyur«h.ne  fowns  art  formed  by  m^  th«  P^**"^* 
dBct  (withro^  to  *).  but  most  lie  Mown  with  refngeraat  end  wiU  change 

with  time. 

4sce  Table  4,  footnote  h. 

•Sec  Table  4.  footnote  1. 


From  Figure  6.  at  76.0  Bni/h  •  /I,  =  0.60.  The  mean  temperature  of 

the  diatomaceous  silica  is: 

5.45/0.66  -  8.26;  8.26/2  »  4.13 
1200  -  [(4.13/14.83)  (112(8]  -  1200  -  312  «  888*F 
and  the  mean  tempetature  of  the  calcium  silicate  is: 

2.39/0.40  =  5.98;  5.98/2  ••  2.99;  8.26  +  2.99  ■  *1^ 

1200  -  [(11.25/14.83)(1120)]  =  1200  -  850  =  350*F 

From  Tkble  8.  kj  =  0.72;  -  0.46.  Recalculating: 

_ _ !i25 _ _  83.8Btu/h*ft^ 

“  (5.45/0.72)  +  (2.39/0.46)  +  0.60 

From  Figure  6  at  83.8  Btu/h-  ft^.  X,  =  0.59.  The  mean  temperature  of 
the  diatomaceous  silica  is: 

5  45/0.72  =  7.57;  7.57/2  =  3.78 

1200  -  [(3.78/13.36)0120)1  =  1200  =  317  =  883  F 

and  the  mean  temperature  of  the  calcium  silicate  is: 

2  39/0.46  =  5.20;  5.20/2  =  2.60;  7.57  +  2.60  «  1().17 
1200  -  [(10.17/13.36)0120)]  =  1200  -  853  =  347  F 
From  Table  8.  k,  =  0.72;  *2  =  0-46.  Recalculating: 


1120 


83.8  Btu/h*  fO 


1120 


(5.45/0.66)  +  (2.39/0.40)  +  0.50 


76.0  Btu/h 'ft^ 


“  (5.45/0.72)  +  (2.39/0.46)  +  0.59 
Since  /?,,  kf,  and  k2  do  not  change  at  83.8  Btu/h*  ft*,  this  is  g,. 
The  heat  flow  per  ft^  of  the  inner  surface  of  the  insulation  is: 
<Jo  -  =  83.8(8.41/3.31)  =  213  Btu/h*  ft* 
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laboratory  test  conditions.  Air  gaps  in  these  types  of  insulation 
systems  can  seriously  degrade  thermal  performance  as  a  result  of 
air  movement  due  to  both  natural  and  forced  convection.  Sabine 
et  aL  (1975)  found  the  tabular  values  are  not  necessarily  additive 
for  multiple-layer,  low-emittance  airspaces,  and  tests  on  actual 
constructions  should  be  conducted  to  accurately  determine  ther¬ 
mal  resistance  values. 

Values  for  foil  insulation  products  supplied  by  manufacturers 
must  also  be  used  with  caution  because  they  apply  only  to  systems 
that  are  identical  to  the  configuration  in  which  the  product  was 
tested.  In  addition,  surface  oxidation,  dust  accumulation,  and 
other  factors  that  change  the  condition  of  the  low-emittance  sur¬ 
face  can  reduce  the  thermal  effectiveness  of  these  insulation 
systems.  Deterioration  results  from  contact  with  several  types  of 
solutions,  either  acidic  or  basic  wet  cement  mortar  or  th^ 
preservatives  found  in  decay-resistant  lumber).  Polluted  enC 
vironments  may  cause  rapid  and  severe  material  degradation. 
However,  site  inspections  show  a  predominance  of  well-preserved 
installations  and  only  a  small  number  of  cases  in  which  rapid  and 
severe  deterioration  has  occurred. 

CALCULATING  OVERALL  THERMAL 
RESISTANCES 

Relatively  small  conductive  elements  within  an  insulating  layer 
or  thermal  bridges  can  substantially  reduce  the  average  thermal 
resistance  of  a  component.  Examples  include  wood  and  metal 
studs  in  frame  walls,  concrete  webs  in  concrete  masonry  walls,  and 
metal  tics  or  other  elements  in  insulated  wall  panels.  The  follow¬ 
ing  examples  illustrate  how  to  calculate  R-values  and  U-facton  for 
components  containing  thermal  bridges. 

The  following  conditions  are  assumed  in  calculating  the  design 
R-values: 

(1)  Equilibrium  or  steady-state  heat  transfer,  disregarding  effects 

of  heat  storage;  . 


(2)  Surrounding  surfaces  at  ambient  air  temperature; 

(3)  Exterior  wind  velocity  of  1 5  mph  for  winter  (surface  with  R 
0.17°F*ft^*h/Btu)  and  7.5  mph  for  summer  (surface  with  R 
=  0.25  °F-ft2-h/Btu);  and 

(4)  Surface  emittance  of  ordinary  building  materials  is  0.90. 

Table  1  Surface  Conductances,  Btu/h*ft^*°F, 
and  Resistances,  T«ft^‘h/Btu,  for  Air*’^’^  ** 


Position  of 
Surface 


STILL^^XR^ 
Hon^ntal 
Sloping — 45® 
Vertical 
Sloping— 45® 
Horizontal 

MOVING  AIR 

l5-mphWind 
(for  winter) 
7.5-mph  Wind 
(for  summer) 


Direction 
of  Heat 
Flow 


Upward 
Upward 
Horizontal 
Downward 
--  Downward 

(Any  Position) 

Any 


Surface  Emittance,  g* 
Reflective 

^cfiective^ 

e  =  ii.yjy  €  =  Q.20  €  =  Q.Qs 
hj  R  hj  R  hf  R- 

1.63  0.6J  0.91  1.10  0.76  1.32 

1.60  0.62  0.88  1.14  0.73  1.37 

1.46  0.68  0.74  1.35  0.59  1.70 

1.32  0.76  0.60  1.67  0.45  2,22 

1.Q8  0.92  0.37  2.70  0.22  4,55 

hp  R  hff  R  hff  R  ■. 

6.00  0.17  —  — 

4.00  0.25  —  —  " 


^No  surface  has  both  an  airspace  resistance  value  and  a  surface  resistance  value. 
No  airspace  value  exists  for  any  surface  facing  an  airspace  of  less  than  0.5  in.' 

^For  ventilated  attics  or  spaces  above  ceilings  under  summer  conditions  (heat 
flow  down),  sec  Table  5.  ^ 

^HCoiuiuctances  are  for  surfaces  of  the  stated  emittance  facing  virtual  blackbix^ 
surroundings  at  the  same  temperature  as  the  ambient  air.  Values  are  based  oa 
a  surface-air  temperature  difference  of  10  ”F  and  for  surface  temperature  of  70*F; 

dSee  Chapter  3  for  more  detailed  information,  esp^ally  Tables  5  and  6,  aM 
see  Figure  1  for  additional  data. 

Condensate  can  have  a  significant  impact  on  surface  emittance  (see  Table.SX 


Position 

of 

Airspace 


Direction 

of 

Heat 

'  Flow  ' 
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Table  8  Hot  Water  Demand  per  Fixture  for  Various  Types  of  Buildings 
(Gallons  of  water  per  hour  per  fixture,  calculated  at  a  final  temperature  of  140  °F) 


1991  Applications  Handbook 


Apartment 

House 


Club 


Gym¬ 
nasium  Hospital 


1.  Basins,  private  lavatory 

2.  Basins,  public  lavatory 

3.  Bathtubs 

4.  Dishwashers'^ 

5.  Foot  basins 

6.  Kitchen  sink 

7.  Laundry,  stationary  tubs 

8.  Pantry  sink 

9.  Showers 

10.  Service  sink 

11.  Hydrotherapeutic  showers 

12.  Hubbard  baths 

13.  Leg  baths 

14.  Arm  baths 

15.  Sitz  baths 

16.  Continuous-flow  baths 

17.  Circular  wash  sinks 

18.  Semicircular  wash  sinks 

19.  DEMAND  FACTOR 

20.  STORAGE  CAPACITY  FACTOR*’ 


2 

4 

20 

15 

3 

10 

20 

5 

30 

20 


2 

6 

20 

50-150 

3 

20 

28 

10 

150 

20 


2 

8 

30 

12 


2 

6 

20 

50-150 

3 

20 

28 

10 

75 

20 

400 

600 

100 

35 

30 

165 


Industrial  Office  Private 
Hotel  Plant  Building  Residence  Srh»^| 


2 

8 

20 

50-200 

3 

30 

28 

10 

75 

30 


? 

20-100 

12 

20 


225 

20 


CD 

6 


20 

10 

30 


VMCj 


20 

15 

3 

10 

20 

5 

30 

15 


2 

15 

20-100 

3 

20 

10 

225 

20 


H 

30 

20-100 

i: 

:o 

28 

10 

225 

20 


‘'Dishwasher  requirements  should  be  taken  from  this 
Ratio  of  storage  tank  capacity  to  probable  maximum 
system  or  large  boiler  plant. 


0.30 

1.25 


0.30 

0.90 


table  or  from  manufacturers’  data  for  the  model  to  be  used,  if 
demand/h.  Storage  capacity  may  be  reduced  where  an  unlimited 


20 

20 

30 

20 

30 

10 

10 

15 

10 

15 

0.40 

0.25 

0.25 

0.40 

0.30 

0.30 

0.40 

1.00 

0.60 

0.80 

1.00 

2.00 

0.70 

1. 00 

0.40 

1.00 


this  is  known. 

supply  of  steam  is  available  from  a  central  street  steam 


19.  The  heater  or  coil  should  have  a  water-heating  capacity  equal  to  this 
probable  maximum  demand.  The  storage  tank  should  have  a  capacity 
equal  to  the  probable  maximum  demand  multiplied  by  the  storage  capacity 
factor  in  line  20. 


affecting  the  spray  pattern  of  the  shower  head.  Flow  control  valves 
are  commonly  available  in  capacities  from  1.5  to  4.0  gpm. 

If  the  manu  facturer’s  flow  rate  for  a  shower  head  is  not  availa¬ 
ble  and  a  flow  control  valve  is  not  used,  the  foliow'ing  may  serve 
as  a  guide  for  sizing  the  water  heater: 

Small  shower  head 

Medium  shower  head 

Large  shower  head  0  gpm 
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LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #13  -  P1743  -  ENERGY  EFFICIENT  LIGHTING 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  06/09/92 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

$26,824 

B. 

SlOH  COST 

(5.5%  of  1  A) « 

$1,475 

C. 

DESIGN  COST 

(6.0%of1A)« 

$1,609 

D. 

ENERGY  CREDIT 

(1A-I-1B  +  1C)- 

$29,909 

E 

SALVAGE  VALUE 

m 

$0 

F, 

TOTAL  INVESTMENT 

(1D-1E)» 

- > 

2  ENERGY  SAVINGS  (■)■)/ COST  (-) 


FUEL TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

119 

$772 

15.23 

$11,765 

B<  DtST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

119 

772.5 

- —> 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  {*l~)  (ELEC.  DEMAND  SAVINGS) 

m 

$3,701 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$54,333 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-P3Bd4)« 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$3,882 

a  IF  301  .>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F- 

0.52 

c  IF  3D1b  »>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  =• 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (IF/4). 


DACA63-91-C-01E2 

1092 

A.  STOVER 


$29,909 


$11,765 


$54,333 


$4,474 

$66,098 

2.21 

6.69 
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LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #13  -  P1751  -  ENERGY  EFFICIENT  LIGHTING 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 
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25 
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A. 

CONSTRUCTION  COST 
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$9,515 
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SlOH  COST 

(5.5%  of  1A) « 

$523 

C. 

DESIGN  COST 

(6.0%  of  1A)  » 

$571 

D. 

ENERGY  CREDIT  (lA-i^  1B  +  1C)  - 

$10,609 

E. 

SALVAGE  VALUE 

a 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1^- 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/M6TU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

38 

$246 

15.23 

$3,743 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

38 

245.8 

- 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (-k/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$1,177 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)s 

$17,286 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$1,235 

a  IF  3D1  a>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

0.47 

c  IF3D1b=>1  THENG0T0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  {2F5  +  3C)- 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  = 


DACA  63-91>(>0162 
1992 

A.  STOVER 


$10,609 


$3,743 


$17,286 


$1,423 

$21,028 

1.98 

7.45 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #13  -  S1753  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$7,396 

B.  SIOHCOST 

(5.5%ofi;^« 

$407 

C.  DESIGN  COST 

(6.0%  of  1  A) « 

$444 

D.  ENERGY  CREDIT 

(1A+1B  +  1C)- 

$8,247 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(ID -IE)- 

- > 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 
FUEL TYPE  FUEL  COST 

$/MBTU  (1) 

A.  ELEC  $6.48 

B.  DIST 

C.  NAT  GAS  $2.21 

D.  PAPER 

E.  COAL 

F.  TOTAL 


3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 


A. 

ANNUAL  RECURRING  (+/-)  (ELEC,  DEMAND  SAVINGS) 

M 

$834 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  - 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$12,246 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAROF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  - 

D, 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$875 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1<3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.43 

c  IFSDIb  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

27 

$174 

15.23 

$2,652 

0 

$0 

17.28 

$0 

0 

$0 

19.64 

$0 

0 

$0 

$0 

$0 

16.22 

$0 

27 

174,1 

- - > 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

6  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)a 
(5/1  F)» 

(1F/4)  = 


DACA63-91-C-0152 

1992 

A.  STOVER 


$8,247 


$2,652 


$12,246 


$1,008 

$14,898 

1.81 

8.18 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Whit#  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #13  -  P170O  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LI F£  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIGH  COST 
a  DESIGN  COST 
D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A) » 
(6.0%  of  1  A)  - 
(1 A +18  4  1C)- 

(1D-1E)« 


$9,643 

$530 

$579 

$10,752 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 
FUEL  TYPE  FUEL  COST 
$/MBTU  (1) 

A.  ELEC  $6.48 

B.  DIST 

C.  NAT  GAS  $2.21 

D.  PAPER 
E  COAL 
F.  TOTAL 


SAVINGS 

ANNUAL $ 

MBTU/YR(2) 

SAVINGS  (3) 

57 

$369 

0 

$0 

0 

$0 

0 

$0 

$0 

57 

369.3 

DISCOUNT 

DISCOUNTED 

FACTOR  (4) 

SAVINGS  (5) 

15.23 

$5,624 

17.28 

$0 

19.64 

$0 

$0 

16.22 

$0 

•> 


3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a.  $0 

0.00 

b.  $0 

0.00 

c.  $0 

d  TOTAL  $0 

0.00 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  {-) 

(3A2-i>3Bd4)- 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)  = 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF3D1<3CTHENCALCUUTESIR 

(2F5  +  3D1)/1F- 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 

$1,769 

$25,973 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,856 

0.70 


4  FIRST  YEAR  DOLUR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)* 

6  DI^OUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  » 


DACA^91>C-01S2 

1992 

A.  STOVER 


$10,752 


$5,624 


$25,973 


$2,139 

$31,597 

2.94 

5.03 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECTTITLE:  ECO  #13  -  P1794- ENERGY  EFFICIENT  LIGHTING  FISCALYEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$24,962 

B.  SIOHCOST 

(5.5%  Of  1  A) » 

$1,373 

a  DESIGN  COST 

(6.0%  of  1  A)  > 

$1,498 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$27,833 

E  SALVAGEVALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- 

ENERGY  SAVINGS  {+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

msTv  (1) 

MBTUAYR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

135 

$875 

15.23 

$13,322 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D,  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

135 

874.7 

- 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (*l-)  (ELEC.  DEMAND  SAVINGS) 

m 

$4,191 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$61,523 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i>3Bd4)« 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$4,396 

a  IF  3D1  a>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F* 

0.64 

c  IF  3D1  b  =>  1  THEN  GO  TO  4 

d  IF  3D1  b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

6  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))- 
(2FS  -f  3C)  a 
(5/1  F)  = 

(IF/4)  a 


DACA  63-S1-C-0152 
1992 

A.  STOVER 


$27,833 


$13,322 


$61,523 


$5,066 

$74,845 

2.69 

5.49 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missii#  Range  REGION:  4 

PROJECT  TITLE:  ECO  #13  -  P1830  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06^0/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH  COST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F,  TOTAL  INVESTMENT 


(5.5%  of  1  A)  - 
(6.0%  of  1  A) « 
(1A  +  1B  +  1C)- 

m 

(1D~1E)- 


$12,211 

$672 

$733 

$13,615 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

46 

$296 

15.23 

$4,505 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

46 

295.8 

- 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (4>/-)  (ELEC.  DEMAND  SAVINGS) 

1  DISCOUNT  FACTOR  (From  Table  A-2)  -  14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A  x  3A1)  « 

B.  NON-RECURRING  (+/-) 

ITEM  YEAR  OF  DISCOUNT 

SAVINGS  (1)  OCCURRENCE  (2)  FACTOR  (3) 

a.  $0  0.00 

b.  $0  0.00 

c.  $0  0.00 

d  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION  (2F5  X  0.33)  = 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR  (2F5  +  3D1)  /  1 F  = 

c  IF3D1b»>1THENG0T0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


$1,417 

$20,807 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,487 


0.44 


4  FIRST  YEAR  DOLUR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))=: 

(2F5  +  3C)« 
(5/lF)  = 


(1F/4)  = 


DACA^-91-<C-0152 

1992 

A.  STOVER 


$13,615 


$4,505 


$20,807 


$1,713 

$25,312 

1.86 

7.95 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION:  4 

PROJECT  NO: 

OACA  63-91-0-0152 

PROJECT  TITLE:  ECO  #13  -  P184S  -  ENERGY  EFFICIENT  LIGHTING 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/09/92 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

ai 

$281 

B.  SIOHCOST 

(S.5%of1A)- 

$15 

a  DESIGN  COST 

(6.0%of  1A)- 

$17 

D.  ENERGY  CREDIT  (lA  +  IB  +  IC)- 

$313 

E  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- > 

$313 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE  FUEL COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

mBj\j  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A«  ELEC  $6.48 

1 

$7 

15.23 

$112 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

1 

7.3 

- > 

$112 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

M 

$35 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$515 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

(3A2  4>3Bd4)s 

$515 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

(2F5x0.33)  = 

$37 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

c  IF  3D1  b  »>  1  THEN  GO  TO  4 

d  IF  3D1  b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

(2F5  +  3D1)/1F* 

0.47 

FIRST  YEAR  DOLLAR  SAVI NGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/25))» 

$42 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)* 

$627 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

(5/1 F). 

2.00 

SIMPLE  PAYBACK  (SPB) 

(1F/4)« 

7.38 

D5-7 
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Material  Source:  LIghtbulb  Supply  Co.,  Denver,  CO;  Pricee  Include  26%  Overhead  &  Profit;  tabor  Source:  U.S.  Dept  of  Labor,  General  Wege  Dedelon  Na  NM-91-1  and  Indudee  Overhead  &  Profit 


D.,  #C-200,  DENVER,  CO  80227 
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Energy  savings  realized  with  Maxi-Miser  systems... 

compared  to  standard  systems  can  pay  back  the  added  initial  investment  in  less  than  two  years  in  most 
new  installations. 

Other  operating  costs,  such  as  ballast  replacement  or  air  conditioning  costs,  may  also  be  lower 
depending  on  the  application. 


MAXI-MISER  SYSTEM  PERFORMANCE  VS.  STANDARD  SYSTEMS* 


System 


Relative  Input  Watts  '  Effidehcy'  ;^^^^^^ 
Light  Output  Watts  ;  Saved  , ■  -  Lumen  Output 


t  F40  Rapid  Start ' 
‘ Standard  . 
Maxi-Miser 


:  '  F96  Slimline  '  -  ’ 
Standard 
Maxi-Miser 


F96  High  Output 
Standard 
Maxi-Miser  ; 


'Data  based  on  fixture  tests  conducted  with  center  rated  products  in  77°F  ambient,  F40  -  4  lamp  recessed  troffer,  slimline  -2  lamp  strip,  high 
output  -  2  lamp  industrial. 
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The  Maxi-Miser  System 


SPECIFICATIONS  AND  DATA 


LAMP:I.Wm-IIIISERII 

'  V"- 

'  -S;;.  ‘ , 

.BALLAST. 

..MAXI-MISER  li 

>  -vK>ir  «:  ^ 
s,  -  "  -  VT 

'V'V-  S* 

V;  ORDERiNGCODE 

CATALOG 

NUMBER 

NUMBER 
OF  LAMPS 

UNE  " 
VOLTAGE 

’  LINE  V 
CURRENTo 

INPUT 

WATTSa 

SOUND 

RATING 

UNITS 

CASEa 

F4pLW/RS/WM 

8G1028W 

8G1078W 

8G1038W 

8G1088W 

2 

1 

.;.;2 

r'^v 

120 
120 
277 
277  ' 

78 

46 

.-^¥<79  k 

'48' 

' ‘V-i* 

■"a'-"' 

:-A 

■  A 

■T2C)'' 

"20^ 

S20^i 

IJL  Listed* -Yes  ;  -  : 
Performance,^  ETL  Certif  jedf 
Protection'^  Bohiis  Line  .JT 

/'ivii-.'*-Class  P V  '• 

.Capacitor-T  Non  PCB  .vi*  / 

#F96T12LW/WM# 

MToosn 

sgToTsw 

0^ 

®35# 

iss 

^MimStart?-;60?B^Fernp|^^ 

fisiisiBssii* 

F96tT2LW/H6/WM| 

8GTf48W' 

8Gii58y\r 

-  2  ’H*-'- '■ 

'10^ 

^277cj 

121^ 

"SRtsl 

4iiBs4 

iSf 

O  With  35-Watt  Lamps.  _ 

■  Bulk  packed.  To  obtain  individual  pack,  add  suffix  F  to  catalog  number.  Individual  Pack  F40-10/Case. 

★  Maxi-Miser  II UL  listed  for  use  with  standard  or  energy  saving  lamps.  See  label. 

A  Lamps  and  Ballast  tested  in  77°F.  Data  for  fixture  test  will  vary. 

t  ETL  Certification  of  performance  to  specifications  in  ETL.  Procedure  B20.2  with  test  methods  per  American  National  Standard  C82.2. 


Application  Recommendation: 
The  Maxi-Miser  II  ballast  is 
intended  for  use  in  lamp 
ambients  of  60°F  or  higherj 


GUIDE  SPECIFICATION -F40 

Ballast  shall  be  General  Electric 
Maxi-Miser  II  or  approved  equal 
and  shall  be  useable  with  F40 
Lite  White  energy  saving  lamps 
as  approved  by  the  lamp  man¬ 
ufacturer.  Ballast  performance 
with  such  lamps  shall  be  cer¬ 
tified  by  a  nationally  recognized 


independent  testing  laboratory 
with  a  United  States  government 
registered  certification  mark 
for  fluorescent  lamp  ballasts. 
Performance  certification  shall 
be  conducted  per  ETL  proceduro 
B20.2  in  accordance  with 
American  National  Standard 
C82.2  test  methods. 

•  Ballast  nameplate  shall  show 
certified  input  watts  and 
relative  light  output  with 
energy  saving,  high  efficiency 
iamps.  The  relative  light  output 
shall  be  95%  with  a  tolerance 


of-F5to-2V2%. 

•  Ballast  case  temperature  shall 
not  exceed  90°C. 

•  Ballast  shall  be  equipped  with 
UL  component  recognized 
non-PCB  protected  capacitors 
and  a  core  and  coil  protector 
as  in  Bonus  Line®  dual 
protection. 

•  Ballast  shall  be  high  power 
factor.  UL  listed  Class  P. 

•  Ballast  shall  be  warranted  for 
three  years. 


PRODUCT  CERTIFICATION 

Many  commercial  and  industrial 
lighting  fixtures  contain  ballasts 
which  are  certified  for  use  with 
specific  lamps  in  a  program 
sponsored  by  the  Certified 
Ballast  Manufacturers  (CBM) 
Association.  An  independent 
organization,  ETL  Testing 
Laboratories,  Inc.,  (ETL)  is  used 
by  CBM  to  conduct  certification 
tests  to  certain  performance 
and  safety  standards.  These 
standards  are  based  upon  lamp 
and  ballast  specifications 
established  by  ANSI. 

In  order  to  be  CBM  certified, 
one  requirement  is  that  the 
ballast  deliver  at  least  92.5% 


(95%  on  some  lamps)  of  the 
light  output  delivered  by  a 
standard  reference  test  reactor 
used  to  establish  rated  lamp 
requirements.  This  CBM  cer¬ 
tification  program  requires  that 
there  be  approved  ANSI  stand¬ 
ards  for  the  specific  lamps  with 
which  the  ballasts  are  being 
certified. 

As  yet  no  ANSI  standards 
exist  for  fluorescent  energy 
saving  lamps.  Therefore,  General 
Electric  has  proceeded  to  obtain 
an  independent  certification  that 
the  Maxi-Miser  II  ballasts  with 
Watt-Miser  II  lamps  provide  the 
minimum  relative  light  output 


shown  on  the  product  label.  In 
addition,  separate  tests  con¬ 
ducted  by  General  Electric  show 
Maxi-Miser  II  relative  light  out¬ 
put  is  equal  to  or  greater  than 
standard  lamps  and  ballasts 
when  tested  in  most  typical 
fixture  installations. 

The  independent  laboratory 
certification  of  the  Maxi-Miser  II 
ballasts  is  performed  by  ETL 
in  accordance  with  ETL  pro¬ 
cedure  B20.2  with  test  methods 
per  ANSI  C82.2.  This  separate 
certification  program  includes 
continuing  unannounced  audit 
of  General  Electric’s  Maxi-Miser  II 
ballasts  by  ETL. 


100  Years  of  Progress  for  People 
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ELECTRICAL  ENGINEERING 


Fluorescent  Ballasts 
Jump  Start  Energy  Efficiency 

Energy-saving  standard  ballasts  use  higher-quality 
components  than  standard  ballasts^  limiting  internal  losses^ 
lowering  input  watts  arid  improving  system  efficiency. 


By  PAULA  S.  ANDREWS,  P.E. 

Senior  Lighting  Designer 
Netvcornb  &  Bayd,  Atlanta 

Energy  efficiency  in  electrical  sys¬ 
tems  has  become  increasingly  impor¬ 
tant  as  concerns  mount  about  costs 

•i  environmental  effects  of  wasting 
?rgy.  One  area  where  this  is  par¬ 
ticularly  true  is  lighting.  According 
to  the  Environmental  Protection 
Agency  (EPA),  as  much  as  80%  to 
90%  of  electrical  energy  in  the  Unit¬ 
ed  States  is  spent  on  lighting. 
Clearly,  it  makes  sense  both  envi¬ 


ronmentally  and  economically  to 
maximize  the  performance  of  lighting 
systems.  The  lighting  industry  is  ad¬ 
dressing  this  issue  with  new  products 
and  the  refinement  of  old  standards. 

At  the  center  of  these  changes  is 
the  fluorescent  lamp  ballast. 

Ballast  function 

A  ballast  creates  the  necessary  cir¬ 
cuit  conditions  (voltage,  current, 
wave  form)  for  starting  and  operating 
an  electric-discharge  (fluorescent  or 
high-intensity)  lamp.  This  article  ad¬ 
dresses  fluorescent  ballasts. 


Fluorescent  lamps  are  filled  with  a 
gaseous  mixture  that  includes  vapor¬ 
ized  mercury.  The  lamps’  inner  sur¬ 
faces  are  coated  with  a  fluorescent 
powder.  For  a  lamp  to  produce  light, 
voltage  is  supplied  to  filaments,  or 
cathodes,  at  each  end. 

Once  the  cathodes  are  heated  suffi¬ 
ciently,  an  arc  strikes  between  them. 
The  electrons  and  ionized  gas  inside 
the  tube  collide,  causing  emission  of 
ultraviolet  (UV)  energy,  which  reacts 
with  the  powder  coating  and  causes 
it  to  fluoresce.  The  UV  energy  is  fil¬ 
tered  out  by  the  tube’s  glass  wall, 
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CONSULTING-SPECIFYING  ENGINEER 


TABLE  1 

COMPARING  LAMP  AND  BALLAST  COMBINATIONS 

Ballast  type 

277  volt 

Electromagnetic 

energy  saving  F40T12  w  h  h 

34- watt  lamps 

^  Electromagnetic  F40T12 

The  standard  F32T8  lamps  34- watt  lamps 

2L/1L  3L  2L/1L  2L/1L  3L 

Electronic 

F40T12 

34»watt 

lamps  F32T8  tamps 

2L/1L  3L  2L/1L  3L 

Lamps  per  ballast 

2/1 

3 

2/1 

2/1 

3 

3 

Ballast  per  fixture 

1/1 

1 

1/1 

1/1 

1 

1/1 

1 

1/1 

1 

ANSI  input  watts  per  fixture 

113 

108 

107 

95 

88 

89 

89 

107 

92 

(Note  1) 

(Note  1)  (Note  2) 

(Note  1) 

Annual  hours  of  operation  (Note  3) 

3,120 

Annual  kw  hours  of 

353 

337 

334 

296 

275 

278 

278 

334 

287 

operation  per  fixture 

Energy  cost  per  kw  hour 

$0.08 

Annual  energy  cost  per  fixture 

$28.24 

$26.96 

$26.72 

$23.68 

$22.00 

$22.24  $22.24 

$26.72 

$22.96 

Annual  energy  cost 

$1.28 

$1.52 

$4.56 

$6.24 

$6.00 

$6.00 

$1.52 

$5.28 

from  standard 

Ballast  factor 

0.92 

0.94 

0.95  (Note  1) 

0.80 

0.79 

0.86 

0.86 

0.95 

0.92 

Lumens  per  watt  (Note  5) 

68 

73 

76 

71 

75 

81 

81 

0.76 

86 

NOTES: 


1)  Two  manufacturers  only 

2)  One  manufacturer  only 

3)  12  hours/day  x  5  days/week  x  52  weeks/year 
=  3,120  hours/year 


4)  12  hours/day  x  52  weeks/year  =  3.120  hours/year 

5)  2,800  lumens/lamp  x  3  lamps  =  8,400  lumens  (for  F40T12  34-watt 
3500K) 

2,850  lumens/lamp  x  3  lamps  =  8,550  lumens  (for  F32T0  3500K) 


but  visible-spectrum  wavelengths  es¬ 
cape  and  light  is  emitted. 

One  function  of  the  ballast,  then, 
is  to  take  line  voltage  (120  or  277 
volts,  alternating  cuiTent)  and  supply 
the  proper  starting  voltage  to  the 
cathodes.  The  ballast  also  limits  cur¬ 
rent  once  the  arc  begins  by  intnxiuc- 
ing  additional  impedance  in  the  cir¬ 
cuit.  Without  added  impedance,  the 
lamp  would  probably  not  light;  if  it 
did,  it  would  quickly  self-destruct. 

Because  fluorescent  lamps  are  par¬ 
ticular  about  stalling  and  operating 
conditions,  and  proper  performance 
is  dependent  upon  these  electrical 
characteristics,  the  American  Na¬ 
tional  Standards  Institute,  Inc. 
(ANSI)  has  developed  precise  ballast 
performance  specifications,  ANSI 
C82.1,  C82.2  and  VH2M 


The  Certified  Ballast  Manufactur¬ 
ers  Association  (CBMA)  has  devel¬ 
oped  a  program  that  certifies  wheth¬ 
er  a  fluorescent  ballast  meets  ANSI 
C82  series  standards,  as  well  as 
the  ANSI  78  series  standards  for 
lamps.  Certification  tests  are  con¬ 
ducted  by  ETL  Testing  Laboratories, 
Inc.,  an  independent  testing  agency. 


Ballast  types 

There  are  three  primary  types  of 
fluorescent  lamp  circuits:  preheat, 
rapid  start  and  instant  start.  Each 
lamp  circuit  type  has  its  own 
ballast. 

Preheat — Fluorescent-lamp  cath¬ 
odes  must  be  heated  before  the  arc 
can  be  established.  This  is  done  by  a 
stailer  circuit  separate  from  the  bal¬ 
last.  The  starter  switch  applies  ballast 
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output  voltage  across  the  cathodes. 
When  the  cathodes  are  heated,  the 
switch  opens.  This  applies  the  voltage 
across  the  lamp,  strikes  the  arc  and 
initiates  the  gas  discharge.  • 

Rapid  start — Rapid-start-lamp 
cathodes  are  heated  prior  to  and  dur¬ 
ing  operation.  The  ballast  has  secon¬ 
dary  windings  that  provide  heating 
voltage  across  the  electrodes.  Hybricl 
ballasts  remove  this  cathode  heating 
circuit  once  the  arc  is  established. 

Instant  start — The  cathodes  of  in¬ 
stant-start  lamps  are  preheated  prior 
to  applying  ballast  output  voltage. 
Because  the  cathodes  are  unheated, 
in  order  to  strike  an  arc,  the  ballasts 
must  apply  voltage  to  the  cathodes 
that  is  much  higher  than  that  used 
for  rapid-start  lamps. 

Rapid-start  ballasts  are  the  most 
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While  reading  guidelines  and  manufacturers 
9  is  important,  the  best  teacher  is  field  testing 


Law  Requires  Minimum  BEF 


Public  Law  100-357,  also  known  as 
the  “National  Appliance  Energy 
Conservation  Amendments  of 
1988, ’’  stipulates  a  minimum  bal¬ 
last  efficacy  factor  (BEF)  for  four 
common  fluorescent  lamp/ballast 
combinations  (see  Table  2).  Ballast 
efficacy  factor  is  defined  as  the 
“relative  light  output  divided  by 
the  power  input  of  a  fluorescent 
lamp  ballast.” 

The  power  input  of  the  fluores¬ 
cent  lamp  ballast  is  measured 
under  ANSI  C82.2-1984  test  con¬ 
ditions.  Relative  light  output  is 
defined  as  “the  light  output 
delivered  through  the  use  of  a 
ballast  divided  by  the  light  output 
delivered  through  the  use  of  a 
reference  ballast”  and  is  expressed 
as  a  percent.  This  also  is  called 
ballast  factor. 

Again,  test  procedures  are 
specified  in  ANSI  C82.2-1984.  The 
standards  indicate  that  ballasts: 
a)  manufactured  on  or  after  April 
1,  1990,  or  incorporated  into  a 
luminaire  by  a  luminaire  manu¬ 
facturer  on  or  after  April  1,  1991; 
and  b)  designed  to  operate  at 
120  or  277  volts  nominal  with 


an  input-current  fi^equency  of  60 
Hz,  and  in  connection  with 
F40T12,  F96T12  or  F96T120H0 
lamps,  must  be  in  accordance 
with  the  specifications  shown  in 
Table  2. 

In  addition  to  BEFs,  the  law 
stipulates  that  these  ballasts  must 
have  a  power  factor  of  0.90  or 
greater.  These  standards  do  not 
apply,  however,  to  dimming  bal¬ 
lasts,  ballasts  for  use  in  ambient 
temperatures  of  0°F  or  less,  or  bal¬ 
lasts  designed  for  residential  ap¬ 
plications  with  power  factors  of 
less  than  0.90.  The  BEF  provides 
a  basis  for  ballast  performance 
comparison  for  a  specific  ballast 
that  eliminates  variations  in  lamps 
from  measurements. 

Note,  however,  BEFs  have  no 
relationship  to  one  another  when 
different  types  or  numbers  of 
lamps  are  involved.  Also,  BEF 
information  is  not  always  readily 
available  from  ballast  manufactur¬ 
ers  except  for  the  ballasts  affected 
by  Public  Law  100-357.  For  this 
reason,  BEF  information  is  of  lim¬ 
ited  use  in  evaluating  efficiency 
opportunities,  □ 


Ballast 

Total 

Ballast 

Application  for 

input 

nominal 

efficacy 

operation  of 

voltage 

lamp  watts 

factor 

One  F40T12  lamp 

120 

40 

1.805 

277 

40 

1.805 

Two  F40T12  lamps 

120 

80 

1.060 

277 

80 

1.050 

Two  F96T12  lamps 

120 

150 

0.570 

277 

150 

0.570 

TWO  F96T120HO  lamps 

120 

220 

0.390 

277 

220 

0.390 

. . .  . .  '  ■  -  A-1  ■ 
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prevalent  electromagnetic  ballast 
type.  They  offer  a  smoother  start 
than  preheat  ballasts  and  general¬ 
ly  provide  longer  lamp  life  than  in¬ 
stant-start  ballasts.  Electronic  bal¬ 
lasts  for  T8  lamps  are  often  instant 
start,  primarily  because  energy  can 
be  saved  by  not  running  a  cathode 
heating  circuit. 

Lamp  life  is  apparently  also  a  ques¬ 
tion  of  hours  per  bum,  especially  for 
T8  lamps.  Some  lamp  manufacturers 
derate  lamp  life  as  much  as  5,000 
hours  for  use  with  instant-staii:  bal¬ 
lasts.  But  at  least  one  major  lamp 
manufacturer  has  published  informa¬ 
tion  indicating  that  as  hours  per  bum 
increase  from  the  standard  three 
hours,  lamp  life  of  the  F32T8  lamp 
on  an  instant-start  ballast  approaches 
and  finally  equals  lamp  life  on  a  rapid- 
start  ballast. 

Energy-efficient  ballasts 

Both  lamps  and  ballasts  have  been 
studied  and  changed  since  the  oil  cri¬ 
sis  of  the  1970s.  A  variety  of  energy¬ 
saving  lamps  are  available.  Yet  with¬ 
out  energy-saving  ballasts,  benefits 
are  limited. 

Energy-saving  electromagnetic  bal¬ 
lasts  on  the  market  today  use  higher- 
quality  components  than  standard 
electromagnetic  ballasts,  thus  limit¬ 
ing  internal  losses,  lowering  input 
watts  and  improving  system  effi¬ 
ciency.  These  ballasts  operate  either 
standard  or  energy-saving  lamps  and, 
by  law,  have  taken  the  place  of 
standard  ballasts  for  certain  lamps 
(see  “Law  Requires  Minimum  BEF” 
sidebar). 

Further  efforts  to  decrease  ballast 
input  watts  have  produced  hybrid 
ballasts.  These  devices  are  for  rapid- 
start  lamps,  and  have  the  same 
standard  core  and  coil  electromag¬ 
netic  components  as  energy-saving 
ballasts.  However,  as  mentioned 
previously,  they  have  added  elec¬ 
tronic  components  that  turn  off  the 
cathode  heating  circuit  after  the 
lamps  have  established  the  arc,  thus 
saving  energy. 

Electronic  ballasts 

Among  the  newest  and  most  rap¬ 
idly  changing  products  in  the  light¬ 
ing  industry  are  electronic  high- 
frequency  ballasts.  As  early  as  the 
1950s,  electronic  ballasts  were  used 
for  specialized  needs,  but  efficien- 
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To  make  an  informed  decision  about  the  best  lamp  and  ballast 
combinatimi,  look  at  system  efficiency  and  long-term  perforrmnce 


cies  were  only  about  60%,  and  the 
ballasts  required  large  heat  sinks. 
It  was  shown,  however,  that  run¬ 
ning  fluorescent  lamps  at  high  fre¬ 
quencies  could  improve  efficiency, 
so  research  continued. 

About  10  years  ago  technology  was 
developed  to  operate  lamps  at  more 
than  3,000  Hertz  (Hz)  through  the  use 
of  semiconductors.  Further  research 
provided  circuitry  to  operate  lamps 
at  20,000  to  30,000  Hz.  This  technol¬ 
ogy  is  being  used  currently. 

Electronic  ballasts  consist  of  four 
basic  components:  input  circuitry, 
power  switch,  output  circuitry  and 
controller.  The  input  circuit  is  a 
rectifier,  which  converts  line  voltage 
alternating  current  (ac)  into  direct 
current  (dc).  The  power  switch  is 
an  inverter  that  converts  dc  into 
high-frequency  ac. 

The  output  circuit  uses  the  high- 
frequency  ac  to  start  the  lamp,  and. 
the  control  circuit  provides  power- 
factor  correction  and  may  incorpo¬ 
rate  a  mechanism  for  controlling  light 
output. 

With  an  electromagnetic  ballast, 
voltage  and  current  to  the  lamp  cycle 
60  times  a  second.  During  the  coui^e 
of  each  cycle,  the  arc  is  nearly  extin¬ 
guished  120  times  a  second,  and  part 
of  the  operating  current  of  the  lamp 
is  used  to  re-energize  the  phosphors. 
When  current  to  the  lamp  is  cycling 
20,000  times  per  second  or  more,  the 


phosphors  do  not  have  time  to  de¬ 
energize,  so  less  current  is  needed 
to  produce  an  equal  amount  of  light. 

Electronic  standards 
ANSI  is  in  the  process  of  develop¬ 
ing  a  standard  for  electronic  ballasts. 
A  number  of  manufacturers  have  es¬ 
tablished  track  records  for  low  failure 
rates  and  good  service.  In  addition 
many  new  companies,  or  new  divi¬ 
sions  of  old  companies,  have  start- 


Until  a  broad  base 
of  empirical  data 
is  developed,  consider 
and  weigh  as  many 
factors  and  variables 
as  possible 


ed  making  electronic  ballasts.  Time 
alone  will  tell  how  they  will  fare, 
but  in  the  meantime,  a  specifier 
must  educate  himself  and  his  client 
about  the  risks  and  benefits  of  us¬ 
ing  this  relatively  new  technolo^. 

A  good  source  of  general  infor¬ 
mation  about  electronic  ballasts  is 
the  California  Energy  Commission’s 
“Advanced  Lighting  Technologies 
Applications  Guidelines.”  Published 


in  March  1990,  the  section  titled 
“Energy  Efficient  and  Electronic 
Ballasts”  provides  application  and 
specification  guidelines  (see  “Elec¬ 
tronic  Power  Community...”  side- 
bar).  Ballast  manufacturers’  tech¬ 
nical  literature  also  provides  help¬ 
ful  information. 

Field  testing 

The  best  teacher,  however,  is  field 
testing.  Obviously,  not  everyone  is 
set  up  to  install  test  groups  of  differ¬ 
ent  ballasts  and  run  them  in  con¬ 
trolled  settings  to  obtain  empirical 
test  data.  However,  if  a  client  has  ex¬ 
isting  facilities  and  is  interested  in 
finding  the  best  system(s),  this  type 
of  testing  should  be  considered. 

If  this  type  of  testing  is  not  pos¬ 
sible,  a  company  should  develop  a 
data  base  on  its  projects  that  use 
electronic  ballasts.  Record  exactly 
what  systems  are  installed,  including 
ballast  catalog  numbers.  Note  deliv¬ 
ery  and  installation  problems  (or  lack 
thereof),  and  keep  records  of  the 
number  of  ballast  failures  in  the 
first  six  months  to  three  years  for 
each  project.  There  is  no  substitute 
for  first-hand  experience. 

Comparing  information 

In  planning  a  lighting  system,  it  is 
important  to  look  at  more  than  just 
watts  saved  per  fixture,  especially  in 
new  construction.  To  make  an  in- 


Califomia  Energy  Commission  Sets  Forth  Ballast  Guidelines 


The  following  specifications  for 
electronic  ballasts  are  reprinted, 
with  permission,  from  the  “Ad¬ 
vance  Lighting  Guidelines”  of  the 
Califomia  Energy  Commission. 

2.n.  Electronic  Ballasts 

•  UL  Listed  Class  P 

•  Sound  rated  A 

•  No  PCBs 

•  Solid-state  electronic  ballast 
consisting  of  rectifier,  high-fre¬ 
quency  inverter,  and  power  control 
and  regulation  circuitry 

•  Enclosure  size  and  wiring  same 
as  magnetic  ballast 

•  Ballast  factor  of  (see  chart  or 
manufacturer’s  literature)  or  as 
required 

•  Light  regulation  plus  or  minus 


10%  with  plus  or  minus  10%  input 
voltage  variation 

•  High  power  factor,  minimum  90% 

•  Lamp  current  crest  factor  less 
than  or  equal  to  1.7 

•  Input  current  third  harmonic  not 
exceeding  ANSI  recommendation; 
32%  total  harmonic  distortion, 
27.5%  of  the  third  triplens  (see 
manufacturer’s  literature) 

•  Flicker  15%  or  less  with  any  lamp 
suitable  for  the  ballast 

•  Lamps  shall  be  operated  in 
(instant  start)  (rapid  start)  (rapid 
start,  stepped  output)  (rapid 
start,  continuously  adjustable  out¬ 
put)  mode 

•  Design  to  withstand  line  tran¬ 
sients  per  IEEE  587,  category  A 


•  Ballast  case  temperature  shaO  not 
exceed  25'’C  rise  over  40°C  ambient 

•  Shall  meet  FCC  rules  and  regula¬ 
tions,  Part  18 

•  Describe  connection  and  circuit 
for  adjustable  of  stepped  ballasts 

•  Three  year  warranty  including 
$10  labor  allowance 

Special  Note:  Specifiers  should 
investigate  the  marketplace  and 
compare  the  product  offerings 
closely  to  the  information  contained 
in  this  guideline.  New  product  de¬ 
velopments  may  make  some  por¬ 
tions  of  this  report  incomplete.  □ 

7b  order  Publication  UOO-90-011^, 
contact  the  Califomia  Energy 
Commission  at  9161651-5200, 
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^fforts  to  decrease  inpat  watts  have  produced  hybrid  ballasts 


Electronic  Power 
Community  Concerned 
With  Harmonics 

Magnetic  and  electronic  fluores¬ 
cent  ballasts,  like  computers  and 
motor-speed  controls,  generate 
line-current  harmonics.  With  the 
growing  use  of  these  technolo¬ 
gies,  the  electrical  power  commu¬ 
nity,  including  public  utilities, 
are  concerned.  There  are  two  po¬ 
tential  problems. 

In  three-phase  balanced  distri¬ 
bution  systems,  the  load  can  be¬ 
come  unbalanced,  causing  the 
neutrals  to  carry  additional  cur¬ 
rent  and,  in  some  cases,  to  be¬ 
come  overloaded.  It  also  is  possi¬ 
ble  for  the  harmonics  to  cause 
voltage  distortion  of  the  supply 
voltage,  wnich  could  adversely 
effect  the  operation  of  other  elec¬ 
trically  sensitive  equipment. 

In  wiring  designs  where  the 
lighting  circuits  are  isolated  by 
floor  firom  other  circuits,  these 
harmonic  currents  can  be  con¬ 
trolled  and  not  be  allowed  to  af¬ 
fect  the  sinusoidal  shape  of  the 
input  voltage. 

The  range  of  harmonic  currents 
generated  by  electronic  ballasts 
can  vary  from  well  below  10%  to 
much  more  than  100%  of  the  fun¬ 
damental  current.  In  fact,  several 
generate  less  harmonic  current 
than  magnetic  ballasts.  The  ma¬ 
jority  of  producers  are  holding 
harmonics  to  under  the  proposed 
A^SI  recommended  standard  of 
32%  total  harmonic  distortion  and 
27.5%  of  the  third  triplens  (those 
currents  that  add  upon  the  three 
phase  neutral).  These  currents 
are  then  easily  held  to  within  the 
IEEE  519  dr^  standard  on  volt¬ 
age  distortion  for  various  size 
building  loads. 

However,  further  studies  on 
power  quality  are  in  progress, 
which  may  alter  the  harmonic  dis¬ 
tortion  standards.  If  more  strin¬ 
gent  measures  are  necessaj^,  the 
electronic-ballast  industry  is  pre¬ 
pared  to  employ  additional  means 
to  meet  the  requirements.-  □ 
Reprinted,  with  permission,  from  the 
California  Energy  Commission, 


formed  decision  about  the  lamp  and 
ballast  combination  that  suits  a  cli¬ 
ent's  needs,  consider  system  effi¬ 
ciency  and  long-term  performance. 
Table  1  compares  several  options  in 
fluorescent  lamp  and  ballot  com¬ 
binations.  The  comparison  is  based 
on  using  a  three-lamp  fluorescent 
fixture. 

The  first  column  shows  information 
on  ''the  standard,”  using  34-watt 
F40T12  lamps  and  two  standard,  elec¬ 
tromagnetic,  energy-saving  ballasts 
in  a  two-lamp/one-lamp  combination. 
This  is  a  system  typically  used  in  to¬ 
day's  offices.  The  columns  that  follow 
provide  information  on  other  combi¬ 
nations:  34-watt  lamps  with  a  three- 
lamp  ballast;  an  energy-saving,  three- 
lamp  ballast  with  F32T8  lamps;  hy¬ 
brid  ballasts  for  34- watt  F40T12 
lamps  in  both  two-lamp/one-lamp  and 
three-lamp  combinations;  and  34-watt 
F40T12  lamps  and  F32T8  lamps  with 
two-lamp/one-lamp  and  three-lamp 
electronic  ballasts. 

The  input  wattages  shown  are,  for 
the  most  part,  averages  of  published 
ANSI  wattages  from  three  ballast 
manufacturers.  In  some  cases,  a  prod¬ 
uct  was  available  only  from  one  or 
two  of  the  companies  listed;  these 
cases  are  indicated.  Note,  in  some 
cases,  the  manufacturers'  published 
ANSI  input  wattages  deviate  by  as 
much  as  six  watts  from  the  averages 
shown.  For  ballast  factor,  some  of  the 
published  values  deviate  by  as  much 
as  0.04  from  the  averages  shown. 

Annual  operation  hours  are  based 
on  running  fixtures  12  hours  per  day, 
five  days  a  week,  52  weeks  a  year, 
for  a  total  of  3,120  hours.  Energy  cost 
was  chosen  arbitrarily  at  $0.08  per 
kilowatt-hour.  Annual  energy  cost 
per  fixture  is  the  product  of  input 
watts,  annual  operation  hours  and  en¬ 
ergy  cost.  The  next  row  shows  the 
difference  in  annual  energy  cost  per' 
fixture  from  the  standard.  This  row 
is  revealing,  and  if  this  were  the  only 
information  given,  three-lamp  hybrid 
ballasts  would  probably  be  chosen. 

However,  the  next  row  shows  why 
this  may  not  be  the  best  decision.  Bal¬ 
last  factor,  also  known  as  relative 
light  output,  is  the  ratio  of  light  out¬ 
put  delivered  by  a  ballast  to  light  out¬ 
put  delivered  by  a  reference  ballast. 
Note  the  ballast  factor  for  the  three- 
lamp  hybrid  ballast  is  79%,  the  lowest 
of  all  bilasts  compared. 

A  one-to-one  replacement  of  the 


standard  with  this  ballast  could  lower 
the  light  level  in  an  existing  space 
significantly,  assuming  existing  fix¬ 
tures  were  reasonably  clean  and 
had  relatively  new  lamps  before 
the  replacement¬ 
using  the  three-lamp  hybrid  ballast 
in  new  construction  could  require  15% 
more  light  fixtures  to  provide  the 
same  light  output  as  the  standard. 
Therefore,  while  $6.24  per  fixture  in 
energy  costs  is  saved,  light  is  lost, 
and  worker  performance  may  de¬ 
crease.  Alternatively,  addition^  fix¬ 
tures  may  be  required,  adding  cost. 

Perhaps  the  best  way  to  compare 
fluorescent  lamp  and  ballast  combina¬ 
tions  is  to  look  at  lumens  per  watt, 
shown  in  the  last  row.  In  this  com¬ 
parison,  the  three-lamp  electronic  bal¬ 
last  with  F32T8  lamps  does  best,  at 
86  lumens  per  watt. 

The  information  presented  in  Table 
1  should  be  used  only  as  a  starting 
point  for  comparisons.  It  is  important 
to  realize  that  while  ANSI  bench  test 
input  watts  were  used  for  this  com¬ 
parison,  input  watts  for  ballasts  in  fix¬ 
tures  will  vary  from  these  values. 
How  much  depends  on  whether  the 
fixture  is  open  or  enclosed  and  the 
size  and  location  of  the  ballast  com¬ 
partment,  among  other  variables. 

The  ANSI  input  watt  values  and 
the  ballast  factors  from  up  to  three 
manufacturers  also  were  averaged. 
Compare  data  from  these  manufactur¬ 
ers,  yet  consider  other  manufacturers 
as  well. 

When  evaluating  ballast  and  lamp 
combinations,  every  project  and  ap¬ 
plication  is  unique.  Until  a  broad 
base  of  empirical  data  is  developed, 
or  until  the  market  settles  down 
and  offers  more  standardized  prod¬ 
ucts,  consider  and  weigh  as  -many 
factors  and  variables  as  possible.  This 
will  ensure  the  systems  you  design 
meet  clients'  needs  for  energy  conser¬ 
vation  and  optimum  performance 
over  the  long  term.  □ 


Reprints  of  Consulting-Specify¬ 
ing  Engineer's  articles  are  avaiU 
able  in  quantities  of 500  or  more. 
For  information,  contact  Reprint 
Services  Department,  Cahners 
Plaza,  1350  E.  Touhy  Ave.,  P.O. 
Box  5080,  Des  Plaines,  lU.  60017- 
5080.  Phone:  7081635-8800. 
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Rated 

Avg. 

Ufa 

MOL 

LCL 

Hours 

In. 

In. 

(•) 

Rafaranca 
Lumens  (Any 
Bum  Pos.)  Design 

Int  i  Mean  Factor 

(244)  (205)  (210) 


Bulb  Ordering  Baf.  Casa  Saa  HIU  footnotes  wui.  lul  noui* 

I  (249)  r&?d7|  PMcriplioii _ toly  I  aty  I  Pi9e84  |  In.  |  In.  |  («)  I  (244)  |  (205)  (210)J 

HALARC-  LAMPS 

This  family  of  higlH)erformance  metal  halide  lamps  features  higher  lumens-per-w^  iTmos'^fS^moe  HSUTe^- 

incandescent-like  appearance — and  generally  provides  lower  cost-oHight  -  than  other  metal  halide  or  meiwry  lamps  of  equal  wattage,  nowev 
er.  a  momentary  shift  of  pastel  pink  color  may  infrequently  occur  as  this  lamp  stabilizes  during  operation. 

Endo^d  FixtuTM^-  Base  Up  ±15*  Burning  only.  Use  With  GE  Approved  Ballast 
BASE:  MEDIUM(NPBB)  _  ,  ,  ,  , 

\^7miA  16469  IMXB32/C/VBU  M100BZ-32/VBU  I  6 

100  WATTS -HALARC*  LAMPS  *  u 

ENCLOSED  FIXTURES  ONLY  -  VERTICAL  ±15*  BURNING  ONLY.  Use  Metal  Halide  ballast 

(ANSI  spec.  "MSO") 

BASE:  MEDIUM  (NPBB) 

18680  I MXR100/8U/BP  M90TW*100/BU-BD  ~  6 

MXR100/C/BU/BD  M90Tx»ioo/Bu-Bp"“  6 

ENCLOSED%l;^*^^ONLY  ^VE  ±15*  BURNING  ONLY.  Use  Metal  Halide  ballast 

(ANSI  spec.  ''M57") 

WARNINGiDO  NOT  USE  IN  EXPLOSION  PROOF  O/UIAZ^DOUS  OVTlESSTififn  M/&^«CEED TOET^ERAl^^E'f^^ 
BULB  TEMPERATURES  THAN  STANDARD  175-WATT  METAL  HAUOE  LAMPS  AND  MAY  EXCEED  THE  TElWIPERAlUKt  km  i  iwu 

OF  THESE  FIXTURE  TYPES. 

BASE:  MOGUL  (NPBB) 

11417  IMXR176/BU  M67PE-176/XBU 


11203  1MXR176/C/BU  M67PF-175/XBU  I  6 


11420  MXR176/BO  M87PE-175/XBO 


MXR175/C/BD  M67PF-17B/XBO 


STANDARD-LINE  MULTI-VAPOR*  LAMPS 

175  WATTS  -  MULTI-VAPOR  -  ENCLOSED  FIXTURES  ONLY.  Use  Metal  Halide  Ballast 
(ANSI  spec.  "M57") 

BASE:  MOGUL  _ 


47760 

MVR1 75/U  M57PE-1  JSfiS 

47761 

MVR1 75/C/U  M67PF-1 76  AJ 

17634 

MVR1 75/SP30/U  MS7PF-1 75/SP30 

12 

12 


>  New  Product  Listing. 

•  See  page  73  for  definition  of  "Rated  Life". 


D5-27 


f 


i 


EMC  ENGINEERS,  INC. 

PROJ.  # _  PROJECT _ 

SHEET  NO.  5  OF  3*8' 


BT-56 


E-28 


E-37 


Bulb 

Ordfifing 

ANSI 

Cade 

Raf. 

Cat* 

Additional  Information 
Sot  HID  footnotos 

MOL 

LCL 

Rated 

Avg. 

Ufa 

Hours 

Roferenco 
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Faeuir 
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Coda 
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Pago  84 

lo. 

la. 

«*) 

(244)  1  (285) 

(210) 

250  WATTS  •  MULTI-VAPOR  LAMPS  •  ENCLOSED  FIXTURES  ONLY.  Use  Metal  Halide  Ballast 
(ANSI  spec.  "M58") 

BASE:  MOGUL 


42729 

MVR250/U 

M68P6-260/U 

12 

^3 

& 

Mi 

42731 

MVR250/C/U 

M58PH-250/U 

12 

17633 

MVR250/SP30/U 

M58PH-250/SP30 

12 

H 

H 

400  WATTS  -  MULTI-VAPOR  LAMPS  -  In  burning  positions  other  than  vertical  base-up  or  base-down 
±15*,  use  in  enclosed  fixtures  only.  Use  Metal  Halide  ballast  (ANSI  spec.  "M59") 

BASE:  MOGUL 


f-.  rr;  v,i 

43828 

MVR400/U  M59PJ-400/U 

6 

43829 

MVR400/C/U  M59PK-400/U 

6 

17632 

MVR400/SP30AI  M59PK>400/SP30 

6 

H 

1000  WATTS  -  MULTI-VAPOR  LAMPS-  In  burning  positions  other  than  vertical  base-up  or  base-down 
±  1 5*,  use  in  enclosed  fixtures  only.  Use  Metal  Halide  ballast  (ANSI  spec.  "M47")** 

BASE:  MOGUL 


41826 

MVR1000/U 

M47PA-1000/U 

6 

41827 

MVR1000/C/U 

M47PB-1000/U 

6 

HI 

aiQQOOJia 


lAiEboovi? 

^(XxicibB^ 


:88000yS 


> 18104 

MVR175/HOR  — 

12 

Clear  HORIZ,‘:± 

SVl#?'; 

6,^ 

10000 

,15000-^, 

12000,:%. 

1  NA:-v^,'; 

>  18105 

MVR17S/C/HOR  — 

12 

CoatediMORlZi^vISTi;^ 

iJPQOQ^ 

iisoood^ 

-11300^ 

250  WATTS  -  HIGH  OUTPUT  LINE  -  HORIZONTAL  ±15*  BURNING  ONLY.  Use  Metal  halide  ballast 
(ANSI  spec.  "M58")  Use  in  Position  Oriented  Mogul  Sockets. 

BASE:  MOGUL  (NPBB) 


V 

m 

O 

MVR250/HOR  — 

12 

aear^-|:HpRIZ!:±  I  r 

1000045/ 

23000;^^;; 

18000  ;v 

> 18103 

MVR250/C/HOR  — 

12 

Coited^24K}Rlz::^*1 5-i<£ 

9m 

10000'^ 

23000  V; 

17000 

HIGH-OUTPUT  LINE  MULTI-VAPOR*  LAMPS 

400  and  1 000-watt  lamps  providing  higher  light  output  than  the  Standard  Line  Muhi-Vapor  lamps,  for  use  where  lamp  operating  position  is  near- 
vertical.  Atso«  150C>>watt  lamps  providing  very  high  light  output  for  sports  floodlighting  or  other  uses  where  their  shorter  average  life  is 
acceptable. 

175  WATTS  -  HIGH  OUTPUT  LINE  -  HORIZONTAL  ±15*  BURNING  ONLY.Use  Metal  Halide  Ballast 
(ANSI  spec.  "M57")  Use  in  Position  Oriented  Mogul  Sockets. 

BASE:  MOGUL  (NPBB) 


>  New  Product  Listing. 

•  See  page  73  for  deflnition  of  “Rated  Life'*. 

••  Can  also  be  used  on  mercury  lag  or  reactor  type  batlast  with  440-volt  minimum  open-drcxjit  voltage.  This  will  provide  reliable  starting  above  0*F.  Lamps  will  typically  operate  at 
970  watts.  109,200  lumens  and  87,350  mean  lumens. 
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RAPID  START  BALLASTS  SHEET  NO. 

Including  Performance™,  Optimiser,  Maxi-Miser™  II,  and  Watt-Miser™  Ballasts 
For  25-,  28-,  30-,  34-,  and  40-Watt  Rapid  Start  Lamps 

60  Hertz 


PROJECT. 
£ _ OF 


nar*i  Min.  Line®  ®  Wiring  Dimensions  ooiiaet 

Catalog®  Start  Cur-  Input  Sound  Dia-  (Inches) 

Number  Temp,  ent  Watts  Rating  gram  - - .  i  .  .  J,;;.*. 

P  Amps  Rg.  No.  Length  Height  Width  Type 


8G1075@ 

801075® 

803670 


8O1078W@ 
801 088 W@ 
M28-120-IF 
M28-277-1F 

8O1063W@ 

8G1074W®^ 

8G1078W® 

8G3688W 

8G50blWF 

M28-120-1F 

8G3930W 

8G1068W® 

801 084 W® 

801 088 W@ 

8G3689W  • 

M28-277-1F 


ETL 

60  j 

0.41 

60 

ETL 

60  1 

0.18 

61 

ETL  60  0.53  60 

ETL  60  0.23  60 

CBM  50  0.67  78 

—  0  0.63  74 

CBM  50  0.29  78 

—  0  0.28  76 


120 

120 

277 

120 

277 

Maxi-Miser  It 
Maxi-Miser  II  Kit 
Maxi-Miser  II 
Optimiser 
Optimiser 

8G1028W@ 
8G1028W10®| 
8G1038W® 
M28-120 
M28-120  : 


277  Performance 


E40-120-2 
E40-277-2  '  : 


ETL  60 
ETL.  60 
ETL  60 
—  60 


~  60  0.54  62 

—  60  0.22  62 


—  50  0.65  74 

—  50  0.26  74 


2%  Series  Lead 

2^/8  Series  Lead 

2%  Series  Lead 

2y8  Series  Lead 

2%  Series  Lead 

2y8  Series  Lead 


2y8  Series  Lead 

23/8  Series  Lead 

23/8  Series  Lead 

2y8  Series  Lead 

23/8  Series  Lead 


23/0 

2y8 

Series  Lead 
Series  Lead 

Senes  Lead 
Series  Lead 


®  energy^saving  lamps  is  6(rF.  Energy-saving  lamps 

@  Input  watts  per  tests  to  ANSI  C82.2.  Watts  measured  In  installed  fixtures  will  be  lower  and  vary  by  application. 

®  CSA  approved. 
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ALL  FOUR  GE  MAXI-MISER™  II  SYSTI 
USE  FEWER  WATTS,  PROVIDE  EFFECTIVE 
WAY  TO  REDUCE  YOUR  COST  OF  LIGHT 


t 


GE  technology  has  create  a  famity  of  low-loss,  energy¬ 
saving  fluorescent  ballasts  designed  to  operate  today’s 
high  efficiency  lamps  at  peak  light  output  More  light  in 
fact  than  other  ballasts  commercially  available  today. 

Maxi-Miser  II  Ballasts r- , 


Available  in  4'  rapid  start  to  operate  Maxi-Miser  (xr  Watt- 
.  Miser  lamps  and  in  8'  to  operate  Slimline  or  High  Output 
Watt-Misers,  these  Maxi-Miser  II  systems  offer  you  an  ef¬ 
fective  way  to  lower  your  fluorescent  cost  of  light ' 


•  Compatible  wrttt  straight  tube  sts^^  35-,  60-,  •  Light  outpiut  and  input  watts  ETL-Certified. 

or  90-watt  energy-saying  lamps,  ^  ^  '  ,  UL-Usted,  Class  P.  ,  j.  ...  , .  .. 

•  Cooler  operation  extends  ballast  life. '  ,.  •  Avaiiablefor4' rapid  start  8'. instantstart  and  8' high'  , 

•  Dimensionally  interchangeable  with  standard  ballasts.  :  output  lamp  applications.  cr'-;  ..  . 


For  New  Fixtur^'j^f'l"  r  ■ 

Combine  the  Maxi-Mis^  H  F40  ballast  with  GE’s  F40 
Maxi-Miser  II  lamp  and  maintained  light  output  will  be  20% 
more  than  standard  systems  in  typical  4-lamp  fixtures. 
Used  in  an  enclosed  three4amp  troffer,  this  Maxi-Miser  II 
system  produces  95%  of  the  maintained  light  of  a  standard 
four-lamp  fixture.  .  i 


For  Replacement  ^ . 

If  you  want  the  most  light  and  good  energy  savings, 
Maxi-Miser  II  Systems  are  easily  installed  in  existing 
fixtures.  For  example,  8'  Slimline  Maxi-Miser  II  ballast  and 
Watt-Miser  11  lamps  reduce  watts  21%,  with  no  loss  of  light 
compared  to  a  standard  F96T12  system. 


Cost  of  Light  Comparison*;  Maxi-Miser  11  Lamps  &  Ballasts 


Desiqn  Criteria 

100  FC  Maintained  : 
10,000  Square  Feet  ;  ^ 

3,000  Hours/Year 

8^/KWH  Energy  Rate 
2X4  Troffers 

4 

Standard 

Lampe 

On 

Standard 

Ballasts 

4 

Maxl-Miser  11 
Lamps 

On 

Maxl-MIser  11 
Ballasts 

3 

Maxl-MIser  II 
Lamps 

On 

Maxl-Miser  II 
Ballasts** 

•  Number  of  Rxtures 

206 

171 

216 

•  Relative  Costs 

Initial 

100% 

897o 

1007o 

Operating 

100% 

847o 

807o 

•  Total  Annual  Owning 
and  Operating  Cost 

1007o 

84% 

85% 

•.For  basic  lamp  and  ballast  data,  and  cost 
assumptions  used  in  this  comparison,  see 
the  1984  edition  of  General  Lighting  Cost 
Analysis,  publicarton  #205-41211.  A  copy 
can  be  obtained  by  contacting  your  GE 
Lamp  &  Ballast  sales  representative. 

*•  2-Lamp  Ballasts,  Tandem-Wired. 


6 
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FLUORESCENT  BALLAST  DESCRIPTli^'s:::^°"-32 


Optimiser 

Innovative  hybrid  energy-sav¬ 
ing  ballast  Combines  long-life 
solid-state  switch  witii  proven 
electromagnetic  components. 
Use  with  28-watt  lamps  to  re¬ 
place  standard  F40  systems 
and  reduce  lighting  energy 
34%.  See  page  5. 


Performance'** 

Electronic  high  frequency  bal¬ 
last  operates  at  very  high  effi¬ 
ciency.  Contains  advance 
state-of-the-art  circuitry  for 
maximum  reliability  and  effi¬ 
ciency.  Available  in  four  mod¬ 
els  for  120-  or  277-volt  systems 
and  two-  or  three-lamp  de¬ 
signs.  See  page  4. 


Maxi-Miser^  II 

Full  light  output  energy-saving 
ballast  designed  to  improve 
•  fighting  system  performance. 
}  ‘  Maximum  benefits  when  used 
with  Maxi-Miser  II  or  Watt- 
Miser  II  lamps.  See  page  6. 


•  Watt-Miser™ 

•  Economical  energy-saving  bai- 
:  last.  Uses  less  watts  than 

standard  ballasts.  Compatible 
with  standard  or  energy-saving 
lamps.  See  page  7. 


Standard 

Standard  performance  ballasts 
rated  SOT  minimum  starting 
temperature.  High  power  fac¬ 
tor.  Encased. 


Quick  Change  Kits 
Two-lamp  F40  rapid-start  bal¬ 
lasts  with  factory-wired  lam¬ 
pholders.  Design^  to  replace 
preheat  or  standard  rapid-start 
ballasts  in  existing  fixtures. 


Low  Power  Factor 

Open  or  encased  ballasts  with¬ 
out  capacitors.  Ballasts  are 
usually  smaller  in  size,  but  use 
more  current  than  comparable 
high  power  factor  ballasts. 


Low  Temperature 

Standard  performance  ballasts 
capable  of  starting  at  0  or 
—20  F.  Suitable  for  indoor  use 
or  mounting  in  enclosed  fix¬ 
tures.  Not  weatherproof. 


Plastic  Sign 

Ballast  suitable  for  use  in  out¬ 
door  plastic  signs.  UL  type  II. 
Designed  to  meet  lamp  specifi¬ 
cations  for  low-temperature 
starting.  White  case.  Not  wea¬ 
therproof. 


Circline 

Encased  Circline  preheat  bal¬ 
lasts  are  supplied  with  factory- 
wired  four  pin  lampholder. 


Clamp-Core 

Small  core-and-coil  ballast. 
Models  with  leads  have  metal 
case  over  the  coil.  Appliance 
models  have  quick  connect 
terminals.  Includes  ballasts 
for  Mod-U-Line*  Twin  Tube 
lamps. 


Consumer  Pack 

Popular  ballasts  used  by  DIY 
customers.  Special  packaging 
includes  hook  hang  carton, 
wire  nuts  and  installation  in¬ 
structions. 


8 
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REMOVAL  OF  57  EXISTING  INCANDESCENT  FIXTURES  IN  BLDG.  236 
REPLACE  WITH  12,  250  WATT  METAL  HALIDE  FIXTURES  AND  LAMPS 

PRICES  PER  MEANS  1992  ELECTRICAL  COST  DATA  AND  RICHARDSON  PROCESS  PLANT 
CONSTRUCTION  ESTIMATING  STANDARDS 

WILL  REQUIRE: 

3  CIRCUITS  -  NEW  CONDUIT  &  WIRING 
FIXTURES  (W/BALLAST)  AND  LAMPS 
DEMOLITION  OF  EXISTING  EQUIPMENT 

FIXTURES  &  LAM  PS  (EACH): 

O&P 

MATERIAL  LABOR  18.7%  TOTAL 
$260.00  $77.00  $63.00  $400.00 

FIXTURES  &  LAMPS  (12  EACH): 

$3,120.00  $924.00  $756.00  $4,800.00 

LIGHTING  BRANCH  CIRCUITS: 

BASE  COST  EQUALS  BRANCH  CIRCUIT  MATERIALS  AND  LABOR  TO  20  FEET  ABOVE  FLOOR 
FOR  EACH  ADDITIONAL  FOOT  OF  CONDUIT  RUN,  $3.32  WAS  ADDED 


CIRCUIT  #1 
+120  FT. 

CIRCUIT  #2 
+162  FT. 

CIRCUIT  #3 
+200  FT. 

TOTAL 

BASE  COST:  $182.95 

$398.40 
$581.35 

$182.95 

$537.84 

$720.79 

$182.95 

$664.00 

$846.95 

$2,149.09 

DEMOLITION: 

$1 0.05/FIXTURE  @  57  FIXTURES 

$572.85 

$7,521.94 


'  doffevA  WAnS 

Tqao 
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BRANCH  CIRCUITS  FOR  LIGHTING  -  RAPID  f 


PAGE  1 


THIS  ACCOUNT  PRESENTS  THE  RICHARDSON  I 
LIGHTING  INSTALLED.  WORK  PERFORMED  B‘ 


UITS  FOR 


lighting  branch  circuit 

aI  Standard  InstalTatton.  Costs  shown  are  based  on  installations  inside  a  single  story  building  in  a 
non-hazardous  area,  not  over  12' -0”  above  floor. 


_ Description _ 

20  LF  1/2"  Galvanized 
I  Rigid  Conduit 
I  2  Ea,  1/2"  Galvanized  Elbow 
W/One  Coupling  Each 
i  65  LF  412  THW  Copper  Wire 
;  2  Ea«  1/2"  Pipe  Straps 

i  1  Ea.  4"  Sq,  Outlet  Box 
W/Lock  Nut  &  Bushing 

Blank  Cover  _ 

;  Total  Standard  Branch  Circuit 
I  For  Lighting 


Material 

Cost 

Manhours 

$20.11 

(0.8) 

9.00 

(0.7) 

5.32 

(0.3) 

0.20 

(0.1) 

3.05 

(O.A) 

0.66 

(0.1) 

$38,34 

(2. A) 

Labor  Cost 
g  $25.0Q/Hour 


$60,00 


Total  Material  &  Labor 


$98.34 


For  each  additional  foot  of  Conduit  Run,  including  wire,  a^  $2.84  to  Total  Cost  shown  above. 


B,  Hi-Bay  Installation.  Costs  shown  are  based  on  Installations  inside  a  single  story  building  in  a 
non-hazardous  area  not  over  20 '-0"  above  floor* 


|:1  Description 

li  40  LF  3/4"  Galvanized 


Material 

Cost 


Manhours 


Rigid  Conduit 

$49.87 

(1.6) 

2  Ea.  3/4"  Galvanized  Elbow 

W/One  Coupling  Each 

10.92 

(0.8) 

130  LF  #10  THW  Copper  Wire 

17.38 

(0.7) 

6  Ea.  3/4"  Pipe  Straps 

0.70 

(O.A) 

1  Ea.  4"  Sq.  Outlet  Box 

W/Lock  Nut  &  Bushing 

3,42 

(O.A) 

Blank  Cover 

0.66 

(0.1) 

Total  Hi-Bay  Branch  Circuit 

For  Lighting 

$82.95 

(A.O) 

Labor  Cost 
g  $25. 00 /Hour 


Total  Material  6  Labor 


1  For  Lighting  $82.95  (A.O)  $100.00  $182.95 

►For  each  additional  foot  of  Conduit  Run,  Including  wire,  add  $3.32  to  Total  Cost  shown  above. 


Notes  I 

1.  The  Standard  Unit  Prices  shown  In  this  Account  were  developed  using  costs  from  Accounts  16-1,  16-19 
and  16-20  and  include  all  material,  layout,  measurements  for  installation,  handling  the  conduit  and 
fittings,  cutting  and  threading  the  conduit.  Installing  the  conduit  and  fittings,  pulling  the  wires 
in  the  conduit,  making  wiring  terminations,  testing  and  checkout. 

2.  The  Lighting  Panel  Board  is  not  included;  add  from  Account  16-44.  The  Lighting  Fixture  is  not 
included;  add  from  Account  16-60. 


3,  Refer  to  Account  16-90  for  Circuit  Feeders. 
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Lighting 


Usidd  for 
Damp  Coca!»on 


rtIMC  CrJGINEERS,  INC. - 

PROJ.  # _  PROJECT _ 

SHEET  NO.  ClQ  OF  3>*?. 

711  Series 
High  Bay 

250  watts  to  400  watts 
High  Pressure  Sodium, 

Metal  Halide 


PRODUCT  SPECIHCATIONS 


I 

i 


□  APPLICATIONS 

irtdocr  area  %hting  where  ceiling  rnouoiing 
heights  exceed  1S  feet.  Typica  applicaiions 
inciucfe  warehouse  facilities,  asaempiy  areas, 
gyms,  hangers,  (ransponaiion  g  a 'ages, 
loading  and  Staging  areas. 

□  CONSTRUCTION 

Ughi-weight.  easy  to  nandie  ba  :asi  housir^ 
die-cast  aluminum.  Unique  des  gn  permits  full 
flow-ihrough  ventilation  tor  max-mum  cooling  of 
all  components,  includes  integ-’ai  roomy  splice 
box  witn  cover. 

Heavy-gauge  alumVium  oust  cap  (enclosed 

ORDERING  INFORMATION 


ftsi.  Protects  lamp  ano  reflector  from  dust 
a  grime.  Redirects  up-light  downward. 

C  -rar  heat-tempered  glass  lens  (enclosed 
Cushioned  in  double-gaskcicd  extruded 
a  .minum  frame.  Retained  by  stainless  spring- 
c  amps  and  safety  bead-chain. 

G  izeC  porcelain  lamp  socket  with  pfatoo 
■  c‘~P*grip"  screw  shell  and  spring-loaded 
Cv-.er  contact.  Sockets  in  HPS  units  are 
L  .*  5c -rated  for  4  KV.  Enclosed  units  may  be 
c*:yred  with  sockets  mounted  for  extra- wide 
CviTi  distribution. 


Open  Enclosed 
Catalog  No.#  Catalog  No.» 


»Vait5  Lamo 


Refleaor  Reflector  Soecing/ 
Finish  Position  N/ng.  Hio. 


aT;^^nil7S*WE®il7S'^-E28^'pT2«:,d&-S 
':W^j<«|^12S0IIUE®'aSo!S!E28 ;  'pf 

■711ilW>MA711400MAE®l400j';;e37>'*^ 


— — — — - ^ ^ - - -  ■'  ; — -  ’  ^ 

•^and^  H.I.O.  units  w*h  constat  wanage  high  power^iactc*  autotranaionnef  are  dvai>a^a  to  I20V,  208v 
240V.  277V.  and  480v,  To  Specify,  ado  desired  vohage  io  Ca:  No.  eg.  7i  1 400LX240V.  For  Mulii-Tao  oaliasis 
suitable  to  fieid-seleciion  ot  1 20v,  23ev.  244V  a  277v.  add  s-^lx  "-MTS’*. 
dJPhotomciric  disktouiwi  to  eneJeseo  units  corresponds  to  pc s-ton  3  or  4. 


opnoNS 

To  order  the  following  factory  «nstailed 
options,  add  appropriate  suffix  to  Cat.  No. 

Suffix 

factory  WIRING:  3-fOOt  3-conductor 
approved  cable  (14-3)  and  heavy-dmy  20 
amp  iwlsi-pfug  with  proper  NEMA 
configuration  for  specified  voflage.  Open- 


loop  hook  included . -3CP 

FUSING;  Heavy-duty  fuses  in  axternal 
holder  for  easy,  accessible  service. 

For  120V  and  277V.  Single  fusing . ..FS 

For  200V.  240V  and  4a0V. 

Double  (using  . -FSS 

SWITCH-ON  AUXILIARY  LIGHT; 


Operates  manually  from  secondary  120V 
source  when  HIO  circuit  is  ‘knocked  out'‘ 
by  momentary  voltage  drop,  uses  fully 
adjustable  aluminum  notder  for  PAR38 
lamp  to  t50W.  Fully  adjustable  (or 
accurate  aiming  in  cniicai  areas . -CM 


I-OT  AND  COLD  START:  Auxiliary  light  is 
switched  on  during  both  cold  and  hot  start 
conditions  and  remains  on  until  HIO  lamp 
nas  reached  70%  of  its 

cesigneo  brightness . -AMC 

ScMI-SPECUUVR  REFLECTOR:  For  use 
V.  :n  coated  lamp . .SP 


ACCESSORIES 

r  :r  a  complete  lisiir^  of  Accessories — 
Sts  page  4i,  42. 


□  OPTICS 

Rigid  heavy -gauge  diffuse  anodized  aluminum 
reflector.  Stoppod  parabolic  design  provides 
higher  utilization  of  lanip  energy  win  less 
trapped  light.  Cover  has  diffused  surface  for 
use  with  dear  lamps.  Semi -specular  surface 
for  use  with  coaiod  lamps  available 
(see  Options). 

•  Reflector  to  open  fixiures:  Locks  on  die-casi 
adjustable  aUrninum  straps. 

•  Reflector  to  enclosed  fixtures.  Gasketed  and 
attached  to  reflector  dust  cap, 

Oie-casi  aluminum  reffeaor  straps  (open  uoKs). 
Stoned  with  casi-in  numpered  positions  for 
field-choice  of  proper  reflector  position  to 
maximum  lighting  efficiency.  Reflector 
positioning  is  permanency  labeled  to  ouisice 
of  refleaor.  Refer  to  Section  1 1  for 
photometric  data. 

□  BALLAST 

tntograf  constant  wattage  high  power  (actor 
.=iutotranstomef  (CWA)  baiiasr  securely 
damped  in  die-cast  aluminum  housing. 
Capacitors  are  nested  within  iniegral 
*'outboa/d^  pods.  Vented  “air-flow*’  construction 
isulates  heat -sensitive  capacitors  from  heat- 
generating  core.  Refer  to  Sociion  i !  for 
eieciricai  data. 

D  INSTALLATION 
Pugged  die-cast  pfate  tapped  3/4“  NPa 
Accepts  3/4“  pipe  Of  714/715  die-cast  nook 
Also  accepts  725  steel  hook.  Unit  slips  onto 
mounting  plate  leaving  both  hands  free  to 
wiring.  Ample  splice  chamber  permits  quick 
wiring. 

□  LAMP 

(Not  supplied,)  Scientifically  positioned  to 
optimum  combination  of  light  tntens*iy  and 
beam  width.  Refer  to  Section  1 1  to  lamp  data. 


•  Stock  Item;  Normally  Carrie:  .n  laaory  stock  and.^c'  at  local  regional  warehouses. 


i>90  ^or  />nofome;''C  and  e^ectreat  data,  reto  to  Seetton  1 1 
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L^tVIW  M1_1_00|  IIMO. 


jJ,A  Listed  tor 
aLy  Darop  Log 


SHEET  NO. 


711  Series 

High  Bay 

250  watts  to  400  watts 
Pressure  Sodium. 
Metal  Hdkte 


PRODUCT  SPECIFICATIONS 

□  APPLICATIONS 

Indoor  area  lighting  whei-e  ceUing  mourning  u 

heighis  e«ceed  IS  feet.  Typical  appBcailons  a 
indtide  warerwuse  facilities,  assembly  areas,  C 

gyrrts,  hangers.  Irarisponaiion  garages,  u 

loadirtg  and  staging  areaa  a 

□  CONSTRUCTION  ^ 

UgW-weight  easy  to  harxJte  ballast  housing  ^ 

die-cast  aluminum.  Unique  design  permits  toll  ^ 

fkwf-ihrough  ventilation  lor  maximum  cooling  of 
6ft  components.  Includes  integral  roomy  splice 
txm  with  co^^er.  ^ 

Heavy-gauge  aluminum  dust  cap  (enclosed  ^ 

ORDERING  INFORIMATION 

open  Endosed 

Catalog  No.wCatatoQNo.*  Watts  Ump _ 

HIGH  PRESSUfle  SODIUM 


METAL  HAUOe 


unrtsjL  Protects  lamp  and  reflector  from  dost 
and  grime.  Redirects  up-ljghi  downward. 

Clear  heat-tempered  glass  l^s  (erclosed 
unitsx  cushioned  in  doude-gasketed  extruded 
aluminum  frame.  Retained  by  stainless  spring- 
damps  and  safety  bead-chain. 

Glazed  porcelain  lamp  socket  with  plated 
“(amp-grip**  saew  shell  and  spring-loaded 
center  comaa.  Sockets  in  HPS  units  are 
pulse-rated  lor  4  KV.  Enclosed  units  may  be 
Ordered  with  sockets  mounted  for  extra-wide 
beam  distribution. 


flefleaor  Rahector  Spadog/ 
Finish  Position  Mtg.  Htg. 


*9andard  Ki-0.  ur)fts  wifi  oor^arl  wsitage  high  power-factor  autotransformer  are  avaiUMe  for  120V  208V 
240V,  277V.  and  aaov.  To  specify,  add  desired  voliage  lo  Cat.  No.  e.g  71 1 400LX240V.  For  MWI-Tap  baffasta 
suifabte  tor  Hetd-seiection  of  120V.  208V.  244V  or  277V,  add  suTfii  --1416“. 

OPhotorriesrlc  distrioution  for  erdosad  units  correscxxxJs  to  position  3  or  4. 


OPTIONS  ^ 

To  order  the  fonowtog  factory  in^aTled 
options,  add  appropriate  suffer  to  Cat  No. 

Suffix 

FACTOfly  WIRING:  S-toot  S'conducior 
approved  cable  (14-3)  and  heavy-duty  20 
amp  twi^-pfug  with  proper  nEMA 
confguratton  tor  specified  vokage.  Open- 
loop  hook  Induded . -aCP 

FUSING:  Heavy-duty  fuses  In  SBcternaf 
holder  tor  easy,  accessible  serviceL 

For  120V  and  277V.  Single  fusing . -FS 

For  208V.  240V  and  480  V. 

Double  fusing . ...-FSS 

SWITCH-ON  AUXILIARY  LIGHT: 

Operates  menuaiy  from  secondary  i20v 
source  when  HID  circuil  to  “imocked  out*' 
by  momerftay  voltage  drop.  Uses  fulty 
adjusta^e  atominum  holdar  for  PAR36 
lamp  to  1  SOW.  FuOy  adji^at^e  for 
accur^e  aiming  in  cr^ical  arees . -€M 


HOT  ANO  COLO  START;  Auxiliary  light  is 
switched  on  during  both  cold  and  hot  stan 
conditions  and  remairs  on  until  HiO  l^np 
has  reached  70%  of  its 

designed  brightness . -AMC 

SEMI-SPECULAR  REFLECTOR;  For  use 
with  coated  lamp . ^$p 


ACCESSORIES 

For  a  complete  fisting  of  Accessories - 
See  page  4i.  42, 


□  OPTICS 

Rigid  heavy -gai^e  diffuse  artod^ed  ^uminum 
reflector.  Stepped  parabolic  design  provides 
higher  trtilizaicn  of  lamp  energy  with  less 
trapped  light.  Cover  has  diftosed  surface  for 
use  with  dear  lamps.  Semi-specular  surface 
tor  use  with  coated  lamps  available 
(see  Options). 

•  Reflector  for  open  fixtures:  Locks  on  die-c^t 
adjustable  aluminum  $ira^. 

•  Refleaor  tor  enclosed  fixwjres:  Gasketed  and 
anached  to  reflector  dust  cap. 

Oie-ca$i  aluminum  reflector  straps  (open  unfe}. 
Slotted  with  cast-in  numbered  positions  for 
ffeld-choice  of  proper  reflector  position  for 
maximum  fighting  efficiency.  Reflector 
positioning  to  permanently  fabeled  to  outside 
of  refleaor.  Refer  to  Section  1 1  tor 
photometric  data. 

□  BALLAST 

tniograf  cor^lan!  wotingc  high  power  factor 
auioiranstormcr  (CWAj  ballast  sccc/rcfy 
clamped  in  die-cast  aluminum  housing. 
Capacitors  are  nested  within  integral 
"outboard"  pods.  Vcnic<J  "afr-flow"  COns(nK:f  on 
isolates  hont  sensitive  csipaciior$  from  hcat- 
gcncrating  core.  Itofur  to  Scciion  1 1  lor 
etectricai  data. 

□  INSTALLATION 

Rugged  dle-cast  plate  tapped  3/4"  NFS 
Accepts  3/4**  pipe  or  714/715  di«-c^  nook. 
Also  accepts  725  steel  hook.  Unit  slips  onto 
mounting  plate  leaving  both  hands  free  for 
wiring.  Ample  splice  chamber  permits  quidr 
wiring. 

□  LAMP 

(Not  supplied.)  Scientificaliy  positioned  tor 
optimum  combination  of  light  Intensity  and 
beam  width.  Refer  to  Section  1 1  for  (amp  data 


I  Stock  Item:  Normally  carried  in  faaory  stock  and/or  at  local  regional  warehouses. 


Ftbruary  t990 


For  pnotometftc.  famp  ana  e/ectotaf  aata,  refer  to  Section  1 1. 
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EMC  ENGINEERS,  INC. 

PROJ.  # _  PROJECT. _ 

SHEET  NO.  0.M  0F_3^ 


'Qiiacie 


ReducV 


OY^' 


W.UQO 


O  orfgyvV 
CX3>00 


U-CP 

II.QlO 


PAGE  1 


_ _  ^ ^  "  """  single  story  buil<il^E 

':;;.«ttnG  ar*  based  on  installations  ins 

Ubor  cost  ^ 


16-19,/^ 
g  the 

:CkOUt. 

i  frott 


Description^  - - - 

20" LF  1/2"  GaivauUed 

2  Elbow 

W/One  Coupling  Each 
65  LF  #U  THH  Copper  Wire 

2  Ea.  1/2"  Pip* 

1  Ea.  4"  Sq.  Outlet  Box 
W/Lock.  Nut  &  Bushing 

For  Lighting 


Material 

Cost 

$2oai 


Manhours 


i,abor  Cost 
fl  §25 « 00/Hour 


Tnral  Mar»rial  &  Labor 


fStal  Stanuaru  - - -  $38.34  .  - - 

For  Lighting  „  84  Total  Cost  shown  above. 


$60.00 


$98.34 


Description  - 

-  40  LF  3/4"  GaivauUed 
A.  Rigid  Conduit 
'‘2  ga,,  3/4”  Galvanized  Elbow 
i  W/One  Coupling  Each 

II13O  LF  #10  THW  Copper  Wire 
^6  Eau  3/4"  Pipe  Straps 
a  Ea»  4"  Sq.  Outlet  Box 
W/Lock  Nut  &  Bushing 

,  Et^  Hi-Bay  Brancn  vi.-ir" 
:  For  Lighting 


Material 

Cost 

$49.87 


Manhours 


l^abor  Cost 

a  $bS.00/Hou^ 


Tefal  Mar•r^al  &  Labor 


.  Total  Hi-bay  oi-...- -  $82.95 

r  For  Lighting  „  32  to  Total  Cost  shown  above. 

.  frosi  Accounts  16“1>  1^ 

::::; .. ... ...  ^ 

,  Board  is  not  included;  add  from  4ccount  16 
■)  The  Lighting  Panel  Board  ^ 

"•  Includld;  add  fro-  Account  16  60. 

f  lA-qO  for  Circuit  Feeders. 

3.  Refer  to  Account  16  90  to 


$100.00 


$182.95 


EMC  ENGINEERS,  INC. 

PROJ.# _ -PROJECJ.^,- 
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EMC  ENGlNbbHii,  INU. 

PROJ.  # _  PROJECT. 

SHEET  NO.  0.T  OF  _ 


CSR296 

CSR  INDUSTRIAL 

TWO  LAMP  SLIMLINE 


JOB  INFORMATION 


FEATURES: 

•  Solid  reflectors  with  optional  uplight. 

®  Telescopic  spring  loaded  lampholders. 

•  2]i'*  lamp  spacing. 

•  For  individual  or  continuous  row  mounting. 

•  Channel  ends  double  as  joiners, 

•  Reflector  aligners  supplied  on  8'  fixtures. 


SPECIFICATIONS: 

BALLASTS 

75  watt  Slimline,  thermally  protected,  automatic 
resetting.  Class  R  high  power  factor.  CBM,  unless 
otherwise  specified. 

HOUSING 

Die  formed  steel  with  knockouts  for  stems  or  chain 
hangers. 

REFLECTOR 

Die  embossed  with  transverse  ribs  for  maximum  rigidity. 
Available  wtih  apertures  for  uplight. 

FINISH 

All  parts  pre-painted  with  high  gloss  baked  white 
enamel,  minimum  reflectance  86%,  applied  over  iron 
phosphate  pre-treatment  for  maximum  adhesion  and 
rust  resistance. 

LABELS 

All  fixtures  carry  the  U.L  label. 


_ -96- 

^Vt6, 


A  -  Diameter  Knockout 
8  ’  .570  X  .656  Strain  Relief  Knockout 
F  -  2"  Diameter  Knockout 
R  - 1 1  /  1 6"  Diameter  Knockout 

NOTE  1 :  All  Non-Shielded  (strip)  fixtures — Deduct  1  /1 6"  from  overall  dimension  for  continuous  row  mounting.  Dimensions  shown  include  end  panel. 
NOTE:  All  dimensions  are  in  inches;  dimensions  are  subject  to  change  without  notice.  Please  consult  factory  or  check  sample  for  verification. 


Recommended  Hanging  Accessories 


ZT-60F 

Zip  Tee  Hanger 


ZT-60 

Zip-Tee  Hanger 


CS-2 

Ceiling  Spacer 


S-18  Stem 
and  Canopy  Set 


CL-SO 
Slide  Clamp 
Hanger 


HC-3 
Chain  Set 


LDeG={nro[RD( 


UiSI 

- ■ 
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EMC  ENGINEERS.  INC. 

PROJ.ff _  PROJECT 

SHrTT  NO.  0.^ — Of 


CSR296  TWO  LAMP  SLIMLINE 


CSR  INDUSTRIAL 


Photometric  Data 

COEFFICIENTS  OF  UTILIZATION 


CANDLEPOWER 


ZONAL  LUMEN  SUMMARY 


RF-20 

Ballast  Factor:  .95,  Lamps  Rated  at  6300  Lumens  each 
S/MH:  PARL  1 .27  NORM  1 .46 

For  complete  photometric  report  contact  factory. 


DEG 

PARL 

NORM 

0 

3056. 

3056. 

5 

3077. 

3043. 

10 

3030. 

3070. 

15 

2966. 

3070. 

20 

2875. 

3053. 

25 

2763. 

3020. 

30 

2621. 

2983. 

36 

2456. 

2918. 

40 

2274. 

2844. 

45 

2072. 

2729. 

50 

1852. 

2584. 

55 

1616. 

2375. 

60 

1383. 

2163. 

65 

1110. 

1920. 

70 

840. 

1535. 

75 

*  567. 

1098. 

80 

307. 

660. 

85 

100. 

262. 

90 

8. 

1. 

ZONE 

LUMENS 

LjAMP 

FIXT. 

0-  30 

2480. 

19.7 

22.9 

0-  40 

4175. 

33.1 

38.5 

0-  60 

7910. 

62.8 

72.9 

0-  90 

10848. 

86.1 

100.0 

90-180 

0. 

0.0 

0.0 

0-180 

10848. 

86.1 

100.0 

Ordering  Information 

Example  Complete  Catalog  Ordering  Number.  CSR  2  96  A  120  LE  EL  FF4 


CL60 

S-18 

ITB4 

HC3 


1 8"  Stem,  canopy  and  8®  aligner 
Close  mounting  on  Tee  Bar  ceiling 
14“  Chain  Hangers 


For  complete  list  of  options  and  accessories,  see  options  and  accessories  section. 


Fixture  Schedule 


Type 


Catalog  Number 


Approvals 
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Figure  3.  2(2) F40  and  2(1) F40  +  Reflector 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 


SHEET  NO _ 

CALCULATED  BY  _ 

CHECKED  BY _ 

SCALE _ _ 
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FL- FLUORESCENT 
IN  « INCANDESCENT 
MV -MERCURY  VAPOR 
MH- METAL  HALIDE 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

ft 

LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO:  OACAsa-ei-c-oiK 

PROJECT  TITLE:  ECO  #13 -P1751- ENERGY  EFFICIENT  LIGHTING  FISCAL  YEAR:  1692 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  03/1 8/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

m 

$5,842 

B.  SIOHCOST 

(S.5%of1A)« 

$321 

C.  DESIGN  COST 

(6.0%  of  1A) « 

$351 

D.  ENERGY  CREDIT  (lA-f  IB'i'IC)- 

$6,514 

E  SALVAGE  VALUE 

- 

$0 

E  TOTAL  INVESTMENT 

(1D-1E)- 

$6,514 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A,  ELEC  $6.48 

39 

$250 

15.23 

$3,811 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E  COAL 

$0 

16.22 

$0 

F.  TOTAL 

39 

250.2 

. ■■■■——> 

$3,811 

NON-ENERGY  SAVINGS  (+)  /  COST  <-) 

A.  ANNUAL  RECURRING  (4/-)  (ELEC.  DEMAND  SAVINGS) 

$1,177 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$17,286 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2<i>3Bd4)- 

$17,286 

D.  PROJECT  NON-ENERGY  TEST 

1  26%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)- 

$1,258 

a  IF  3D1  «>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  301)/1F« 

$1 

c  IF  3D1b  »>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))- 

$1,428 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2FS-i>3C)« 

$21,096 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)» 

3.24 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(IF/4)- 

4.56 

D5 


Matarial  Souroa:  Ughti>ulb  Supply  Co..  Oanvar.  CO;  Prioaa  Induda  2S%  Ovarhaad  &  Prom;  Labor  Sourca:  Maana  Coat  1992.  Rataa  Induda  Ovarhaad  &  Prom 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Mis<ll«  Range  REGION: 

PROJECT  TITLE:  ECO  #13  •  P1830  >  ENERGY  EFFICIENT  UGHTING 
DISCRETE  PORTION  NAME:  TOTAL 


PROJECT  NO: 
FISCAL  YEAR: 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  ->  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCUUTE  SIR 
c  IF  3D1b  ->  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2-»'3Bd4)- 

(2F5X0.33)- 

(2FS-i-3D1)/1F- 


ANALYSIS  DATE:  03/18/02 

ECONOMIC  LIFE:  25 

PREPARED  BY: 

investment 

A.  CONSTRUCTION  COST 

■ 

$7,466 

B.  SIOHCOST 

(5.5%  of  1  A)  « 

$411 

a  DESIGN  COST 

(6.0%  of1A)« 

$448 

De  ENERGY  CREDIT 

(1A4>16<f1C)- 

$8,323 

E.  SALVAGE  VALUE 

m 

$0 

F.  total  INVESTMENT 

(1D-1E)« 

ENERGY  SAVINGS  (*)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

SAUIBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

47 

$301 

15.23 

$4,587 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

47 

301.2 

- - 

NON-ENERGY  SAVINGS  (+)  /  COST  {-) 

A.  ANNUAL  RECURRING  (ELEC.  DEMAND  SAVINGS) 

■1 

$1,417 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  {*)  1  COST  (-) 

(3Ax3A1)«i 

$20,807 

B.  NON-RECURRING  (W-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$1,514 


$1 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3-l-3A-l-(3B1d/25))> 

(2FS-l-3C)i 

(5/1F)< 

(IF/4). 


iMCAa»«i<o-«isa 

1008 

A.  STOVER 


$8,323 


$4,587 


$20,807 


$1,719 

$25,393 

3.05 

4.84 


D5-69 


! - total  THIS  SHEET _ I  I  I  I _  i _ | _ | _ |  $7,464.86 

Material  Source:  Ughtbulb  Supply  Ca,  Denver,  CO;  Prioee  Indude  26%  Overhead  &  Profit;  Labor  Source:  Meant  Coat  Data,  1902,  Ridet  Indude  Overhead  & 


LIGHTING 

_ ENERGY  SAVINGS  CALCULATIONS  _ _ 

existing  I  PROPOSED  I  DEMAND  I  ENERGY  I  ANNUAL  I  CONSTRUCTION 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missite  Rangs  REGION: 

PROJECT  TITLE:  ECO  #13  -  P1751  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  OB/OatOZ 


ECONOMIC  UFE:  25 


PROJ  ECT  NO:  daca  63-di-c-oiS2 

FITCALYEAR:  1902 

PREPARED  BY:  A.  STOVER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 
a  DESIGN  COST 
D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%of1A)i 
(6.0%  of  1/^1 

I 

(1D-1E)i 


$4^ 

$504 

$9,367 

$0 

- > 


$9,367 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTH) 

$A4BTU(1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$e.48 

59 

$381 

15.23 

^.797 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

32.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

59 

380.6 

— - > 

$5,797 


3  NON-ENERGY  SAVINGS  (•►)/ COST  (-) 

A.  ANNUAL  RECURRING  (W-)  (ELEC.  DEMAND  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 

SAVINGS  (1) 


b. 

c. 

d  TOTAL 


$0 

$0 

$0 


(From  Table  A-2)  * 
(3Ax3A1)« 

YEAR  OF 
OCCURRENCE  (2) 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 
a  IF  301  =>  3C  THEN  GO  TO  4 
b  IF  301  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  «>  1  THEN  GO  TO  4 
d  IF  301b  <1  THEN  PROJECT  DOES  NOT  QUALIFY 


14.68 

DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2^3Bd4)-> 
(2F5x0.33)« 
(2F5  +  3D1)/1F« 


$1,177 

$17,286 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,913 


$1 


$17,286 


4  FIRST  YEAR  DOLUR  SAVINGS  (+)/ COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F34>3A-i-(361d/25))< 
(2F5  +  3C)« 
(5/IF). 

(IF/4). 


$1,558 

$23,083 

2.46 

6.01 


D5-72 


Matorlal  Souroa:  Ughtbulb  Supply  Co.,  Danver,  CO;  PrloM  Induda  26%  Ovarhaad  &  Prom;  Labor  Souroa;  Meant  Coet  Data,  1892,  Ratea  Include  Overhead  &  Profit 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE-  ECO  #13  -  P1830  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/08/92 


ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 


OACA^-81-C-O162 

1992 


PREPARED  BY:  A.  STOVER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A) « 
(6.0%  of  1A)  - 
(1Ai>1B4-1C)- 

(1D-ig- 


$11,978 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  301  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1F« 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTS) 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

75 

$485 

15.23 

$7.^3 

8. 

OIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D. 

PAPER 

0 

$0 

E 

COAL 

$0 

16.22 

F. 

TOTAL 

75 

485.4 

- - > 

NON«~ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$1,417 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$20,807 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DI^OUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

C. 

TOTAL  NON-ENERQY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i-3Bd4)« 

D. 

PROJECT  NON- 

•ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)« 

$2,440 

$1 


$7,393 


$20,807 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))« 
(2F5  +  3C)« 
(5/IF). 

(IF/4). 


$1,903 

$28,199 

2.35 

6.30 


D5-74 


Material  Sourca:  Ughtbulb  Supply  Ca»  Danvar,  CO;  Prioaa  Induda  26%  Ovarhaatf  A  Profit;  Labor  Souroa:  Maana  Coat  Data,  1092,  Ratea  Inofuda  Ovarhaad  A  Profit 


D5-76 


UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missilo  Range  REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  ECO  #17  -  BLDG.  1650  -  IR  HEATERS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  06/1 1/02 

ECONOMIC  UFE: 

15 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

m 

$10,313 

B. 

SlOH  COST 

(5.5%  of  1  A)  « 

$567 

C. 

DESIGN  COST 

(6.0%  of  1A) « 

$619 

D. 

ENERGY  CREDIT 

(1A<f  IB-i-IC)* 

$11,499 

E. 

SALVAGE  VALUE 

■1 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)« 

- > 

2  ENERGY  SAVINGS  (-f)  /  COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

14 

$250 

10.79 

$2,693 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

127 

$281 

12.38 

$3,479 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

141 

530.7 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)- 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$1,600 

7 

0.73 

$1,168 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$1,600 

$1,168 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)» 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)« 

$2,037 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF 3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/15))- 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)» 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)- 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)- 


DACA63-ai-C-0152 

1992 

A.  STOVER 


$11,499 


$6,173 


$1,168 


$637 

$7,341 

0.64 

18.04 


D6-1 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #17  -  BLDG.  S1554  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92  ECONOMIC  LIFE:  15 

1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 
F.  TOTAL  INVESTMENT 

2  ENERGY  SAVINGS  (+)  /  COST  {-) 

FUEL  TYPE  FUEL  COST 
WBTU  (1) 

A,  ELEC  $18.37 

B.  DIST 

C.  NAT  GAS  $2.21 

D,  PAPER 
E  COAL 
F.  TOTAL 


3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 


A. 

ANNUAL  RECURRING  (4/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST  $1,600 

7 

0.73 

$1,168 

b.  $0 

0 

0.00 

$0 

c.  $0 

0 

0.00 

$0 

d  TOTAL  $1,600 

$1,168 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$2,037 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F« 

c  IF3D1b=*>1  THENG0T0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/15)) 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F6  +  3C)» 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/1 F)  » 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (lF/4)» 


SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

14 

$250 

10.79 

$2,693 

0 

$0 

11.57 

$0 

127 

$281 

12.38 

$3,479 

0 

$0 

$0 

$0 

11.35 

$0 

141 

530.7 

— — — — > 

M 

$10,313 

(5.5%  of  1  A)  « 

$567 

(6.0%  of  1A) « 

$619 

(1A4  1B4  1C)- 

$11,499 

m 

$0 

(1D-1E)- 

- > 

PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


DACA6M1*O-0162 

1992 

A.  STOVER 


$11,499 


$8,173 


$1,168 


$637 

$7,341 

0.64 

18.04 


D6-2 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1644  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92 


PROJECT  NO: 
FISCAL  YEAR: 


0ACA63-91-C>0162 

1992 


ECONOMIC  LIFE:  15 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  1 
(6.0%  of  ^A^  1 
(1A+1B-i-lC)i 

I 

(1D-1E)> 


PREPARED  BY;  A.  STOVER 


$3,873 

$213 

$232 

$4,318 

$0 


— 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

5 

$98 

10.79 

$1,059 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

60 

$133 

12.38 

$1,652 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

66 

231.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (-»/-)  (ELEC.  DEMAND  SAVINGS) 

« 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$0 

B.  NON-RECURRING  (W-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$1,200 

7 

0.73 

$876 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$1,200 

$876 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)* 

PROJECT  NON-ENERGY  TEST 
1  26%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  »>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2FSx0.33)  = 
(2FS  +  3D1)/1F> 


$895 


$4,318 


$2,711 


$876 


4 

5 

6 

7 


FIRST  YEAR  DOLUR  SAVINGS  {+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))» 
(2F5  +  3C)- 
(5/1  F)  = 

(1F/4)» 


$312 

$3,587 

0.83 

13.86 


D6-3 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  MIesiie  Range  REGION:  4 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1680  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  OSA1 1/92  ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A) « 
(6.0%  of  1  A)  » 
(1A  +  1B  +  1C)- 

■ 

(1D-1E)- 


$10,530 

$579 

$632 

$11,741 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  {-) 
FUEL TYPE  FUEL  COST 

$/MBTU  (1) 

A.  ELEC  $18.37 

B.  DIST 

C.  NAT  GAS  $2.21 

D.  PAPER 

E.  COAL 

F.  TOTAL 


SAVINGS 

ANNUAL  $ 

MBTU/YR  (2) 

SAVINGS  (3) 

3 

$48 

0 

$0 

239 

$529 

0 

$0 

$0 

DISCOUNT 

DISCOUNTED 

FACTOR  (4) 

SAVINGS  (5) 

10.79 

$520 

11.57 

$0 

12.38 

$6,548 

$0 

11.35 

$0 

- - - 

$0 

10.67 

$0 

DISCOUNT 

DISCOUNTED 

FACTOR  (3) 

SAVINGS  (4) 

0.00 

$0 

0.00 

$0 

0.00 

$0 

$0 

(3A2  +  3Bd4) » 

(2F5x0.33)=: 

$2,332 

(2F5  +  301)/1F  = 


242 


577.1 


3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

1  DISCOUNT  FACTOR  (From  Table  A-2) - 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A  x  3A1)  « 

8.  NON-RECURRING  (+/-) 

ITEM  YEAR  OF 

SAVINGS  (1)  OCCURRENCE  (2) 

a.  $0  0 

b.  $0  0 

c.  $0  0 

d  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  »>  3C  THEN  GO  TO  4 
b  IF  301  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  =«>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))  = 
(2F5  +  3C)« 
(5/1  F)  = 


(1F/4)  = 


DACA63<-81-C-01S2 

1992 

A.  STOVER 


$11,741 


$7,068 


$0 


$577 

$7,068 

0.60 

20.34 


D6-4 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1751  -  IR  HEATERS 
DISCRETE  PORTION  NAM  E:  TOTAL 

ANALYSIS  DATE:  06/1 1/92 


PROJECT  NO: 
FISCAL  YEAR: 


DACA  6e-ei-C-01S2 
1992 


ECONOMIC  LIFE:  IS 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH  COST  (5.5%  of  1/^  > 

C.  DESIGN  COST  (6.0%  of  1A)  • 

D.  ENERGYCREDIT  (1A  +  1B  +  1C). 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (1 D  - 1  ^  = 

2  ENERGY  SAVINGS  {*)  /  COST  (-) 


PREPARED  BY:  A.  STOVER 


$10,584 

$582 

$635 

$11,801 

$0 

- 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$4UIBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$18.37 

2 

$43 

10.79 

$459 

B.  DIST 

0 

$0 

11.57 

$0 

a  NAT  GAS 

$2.21 

221 

$490 

12.38 

$6,060 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

224 

532.0 

— - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

JB 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)> 

$0 

B.  NON-RECURRING  (4/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$7,150 

7 

0.73 

$5,220 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$7,150 

$5,220 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  »>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  =>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4)  < 
(2F5X0.33). 
(2F5  +  3D1)/1F  = 


$2,151 


0.73 


$11,801 


$6,519 


$5,220 


4 

5 

6 

7 


FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))» 
(2F5  +  3C)  = 
(5/1F)- 

(1F/4)- 


$1,009 

$11,738 

0.99 

11.70 


D6-5 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1753  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92  ECONOMIC  LIFE:  16 

1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SiOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 

2  ENERGY  SAVINGS  (+)/ COST  H 

FUEL  TYPE  FUEL  COST 
$/MBTU  (1) 

A.  ELEC  $18.37 

B.  DIST 

C.  NAT  GAS  $2.21 

D.  PAPER 

E.  COAL 

F.  TOTAL 


3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 


A.  ANNUAL  RECURRING  (W-)  (ELEC.  DEMAND  SAVINGS) 

m 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)* 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPUCEMENT  COST  $4,550 

7 

0.73 

$3,322 

b.  $0 

0 

0.00 

$0 

c.  $0 

d  TOTAL  $4,550 

0 

0.00 

$0 

$3,322 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) « 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$892 

a  IF  3D1  ■>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

c  IF  3D1b  «>  1  THEN  GO  TO  4 

(2F5  +  3D1)/1F» 

0.47 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(2F3-)-3A4-(3B1d/1S))> 

(2F5  +  3C)  - 

(5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 


7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  * 


SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

MBTUA^R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

1 

$23 

10.79 

$250 

0 

$0 

11.57 

$0 

90 

$198 

12.38 

$2,452 

0 

$0 

$0 

$0 

11.35 

$0 

91 

221.2 

- > 

■ 

$6,793 

(5.5%of1A)» 

$374 

(6.0%of1A)- 

$408 

(lA+lB  +  IC)- 

$7,575 

a 

$0 

(1D-1E)- 

■  > 

PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


DACA^I>91-C-0152 

1992 

A.  STOVER 


$7,575 


$2,702 


$3,322 


$525 

$6,023 

0.80 

14.44 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  White  Sands  Missile  Range 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1788 

DISCRETE  PORTION  NAME:  TOTAL 

REGION: 

-  IR  HEATERS 

4 

PROJECT  NO: 

FISCAL  YEAR: 

DACA  63-91 ->0-0 152 

1992 

ANALYSIS  DATE;  06/11/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$5,677 

B.  SIOHCOST 

(5.5%  of  1  A)  « 

$312 

C.  DESIGN  COST 

(6.0%  of  1A) » 

$341 

D.  ENERGY  CREDIT  (1A+1B  +  1C)- 

$6,330 

E  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- - > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTUA^R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18,37 

1 

$26 

10.79 

$279 

B.  DIST 

0 

$0 

11.57 

$0 

C,  NAT  GAS  $2.21 

110 

$244 

12.38 

$3,025 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

112 

270.2 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

at 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)a: 

$0 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$5,200 

7 

0.73 

$3,796 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$5,200 

$3,796 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5  X  0.33)  = 

$1,090 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.69 

c  IFSDIb  =>  1  THEN  GO  TO  4 

d  IF  3D1  b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/15))  = 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C) « 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(1F/4)« 

$6,330 


$3,304 


$3,796 


$617 

$7,100 

1.12 

10.26 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1794  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11^2 


ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A)  > 
(6.0%  of  1A)  I 
(1A  +  1B-i-lC)i 

(1D-1E)> 


$14,602 

$803 

$376 

$16,281 

$0 

- 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  »>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  »>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4)  = 
(2F5x0.33)s 
(2F5  +  3D1)/1F  = 


FUEL TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

mSTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$18.37 

5 

$100 

10.79 

$1,084 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS 

$2.21 

364 

$805 

12.38 

$9,970 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.36 

$0 

F.  TOTAL 

369 

905.8 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$11,700 

7 

0.73 

$8,541 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

d  TOTAL 

$11,700 

$8,541 

$3,648 


0.90 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SP8) 


(2F3  +  3A  +  (3Bld/15))s 
(2F5  +  3C)» 
(5/1  F)  = 

(1F/4)^ 


DACAe3-91-C<0152 

1992 

A.  STOVER 


$16,281 


$11,054 


$8,541 


$1,686 

$19,595 

1.20 

9.66 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION;  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  ECO  #17  -  BLDG.  P1827  -  IR  HEATERS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92 


ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 


DACA  63>ei-C-01S2 
1992 


PREPARED  BY:  A.  STOVER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5<^  of  1  A)  I 
(6.0%  of  1  A)  > 
(1A<i>1B-*-lC)i 

(1D-1E)> 


$10,695 

$588 

$642 

$11,925 

$0 

- > 


$11,925 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF3D1  «>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  301  b«>1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5x0.33)  = 


(2F5  +  3D1)/1F  = 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

1 

$19 

10.79 

$203 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

225 

$498 

12.38 

$6,162 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

226 

516.5 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B.  NON-RECURRING  (-I-/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$7,800 

7 

0.73 

$5,694 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$7,800 

$5,694 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)s 

$2,100 


0.71 


$6,365 


$5,694 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))a 
(2F5  +  3C)- 
(5/1  F)» 

(lF/4)  = 


$1,037 

$12,059 

1.01 

11.50 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Ml88il«  Rang*  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  ECO  #1 7  -  BLDG.  PI 833  -  IR  HEATERS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  06/1 1/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A,  CONSTRUCTION  COST 

■ 

$8.2M 

B.  SIOHCOST 

(5.5%  of  1  A)  « 

$455 

C.  DESIGN  COST 

(6.0%  of  1  A)  » 

$496 

D.  ENERGY  CREDIT  (1 A  +  IB  +  1C) « 

$9,219 

E  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)» 

- > 

ENERGY  SAVINGS  (+)  /  COST  {-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

1 

$21 

10.79 

$228 

B,  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

116 

$257 

12.38 

$3,178 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

117 

277.8 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Tabid  A-2) « 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$0 

B.  NON-RECURRING 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$5,850 

7 

0.73 

$4,271 

b. 

$0 

0 

0.00 

$0 

c. 

$0 

0 

0.00 

$0 

d  TOTAL 

$5,850 

$4,271 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  36d4) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)s 

$1,124 

a  IF  301  «>  3C  THEN  GO  TO  4 

b  IF  301  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.49 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/15))* 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  « 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(IF/4)* 

DACA  63-81 -C-01S2 
1992 

A.  STOVER 


$9,219 


$3,406 


$4,271 


$668 

$7,677 

0.83 

13.80 
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D6-11 


D6-12 


D6-14 


»:  Sierra  Technical  Products,  Inc.,  Denver,  CO;  Prices  Include  26%  Overhead  &  Profit  Labor  Souroc^^^  Cost  Data,  1892,  Rates  Indude  Overhead  &  Prom 
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Material  Source:  Sierra  Technical  Products.  Inc.,  Oenver,  CO;  Prices  Include  26%  Overhead  &  Profit;  Labor  Source:  Means  Cost  Data,  1992,  Rates  Include  Overhead  &  Profit 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

***************************************************************************** 

***************************************************************************** 


TRACE  600  ANALYSIS 


by 


***************************************************************************** 

***************************************************************************** 


V  60 
PAGE 


ESOS  STUDY  AT  WSMR  -  BUILDING  1550 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 


EMC  ENGINEERS,  INC. 

(ECO  ^  it) 

INFRARED  HEATERS:  ALT  1-BSLN, 

ALT2-ECO 

Weather  File  Code: 

ELPASO, 

.W 

Location: 

Latitude: 

31o0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometrrc  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

96 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

o 

CM 

O 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0,2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

( Btu-min . /hr/cuf t/F ) 

Latent  Heat  Factor: 

4,214.8 

( Btu-mln . /hr/cuft ) 

Enthalpy  Factor; 

3.9171 

( Lb-min , /hr/cuft ) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:50:56  1/20/92 

1550  .TM 
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Trane  Air  Conditioning  Economics 

By:  Tran©  Customer  Direct  Service  Network 


V  600 
PAGE  3 


System 


Block 


-  UNIT  HEATERS 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ****^ 


Peaked  at  Time  - 

Mo/Hr;  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

A 

OADB: 

0 

* 

* 

OADB :  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

A 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  -i-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

( Btuh ) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylit©  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylit©  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-23,026 

-23,026 

6.85 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-174,939 

-174,939 

52.06 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-58,214 

-58,214 

17.32 

Partition 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

A 

-3,831 

-3,831 

1.14 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

A 

-76,052 

-76,052 

22.63 

Sub  Total**> 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-336,063 

-336,063 

100.00 

Internal  Loads 

* 

A 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

OcOO 

* 

0 

0.00 

A 

0 

0 

0.00 

Sub  Total«**> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

OoOO 

A 

0 

0 

0.00 

Sup.  Fan  Beat 

0 

0.00 

* 

0.00 

A 

0 

0.00 

Retc  Fan  Beat 

0 

0 

0.00 

* 

0.00 

A 

0 

0.00 

Duct  Meat  Pkup 

0 

0 

0.00 

* 

0.00 

A 

0 

0^0 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

m 

Exhaust  Beat 

0 

0 

0 

0.00 

* 

0.00 

A 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

A 

0.00 

A 

A 

0 

0.00 

Grand  Total=*> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-336,063 

-336,063 

100.00 

■COOLING  COIL  SELECTION -  - AREAS 


Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  DB/vra/HR 

Leaving  DB/V^/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

11,520 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

125 

Opt  Vent 

0.0 

0,0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

11,700 

0 

0 

Totals 

0.0 

0.0 

Wall 

10,432 

3,388 

32 

Capacity 

coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

94.3 

Main  Htg 

-660.0 

11,960 

36.7 

94.3 

Infil 

0 

1,937 

Clg 

Cfm/ Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

11,960 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

65.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Bt\ih/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

11,960 

No. 

People 

0 

Runarnd 

.0.0 

65.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

1.04 

Fn  BldTD 

0.0 

0.0 

Total 

-660.0 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-57.29 

Fn  Frict 

0.0 

0.0 

D6-18 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  8 


HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1550 


A  I 


R  F  L  O  W 
(At 


HEATING  LOADS 
time  of  Coil  Peak) 


-  Ventilation  — 

- Op. 

Room 

Airflow 

Sensible 

Airflow 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

Zone 

1 

Total/Ave. 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

System 

1 

Total/Ave. 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1550 


Vent. - - Reheat - - Humidif. - 


Sensible 

Airflow 

Sensible  Airflow 

Latent 

Total 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

( Btuh ) 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


-  nearing 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow 

Airflow  Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  : 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

BUILDING 

U-VALUES  -  ALTERNATIVE  1 

BASELINE 

BUILDING  1550 

- n  TT 

T  T.  n  T  N 

n  -  V  A  T. 

IT  V  C  __ 

Room 

Number 

Description 

Part. 

ExFlr 

Summr 

Skylt 

1 

1ST  FLOOR 

0.000 

0.750 

0.000 

Zone 

1  Total/Ave. 

0.000 

0,750 

0,000 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

Building 

0.000 

0.750 

0.000 

- ROOl 

D  U-Val 

ues - 

Room 

Room 

(Btu/hr/sqft/F ) 

Mass 

Capac. 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 

0.000 

0.048 

1.140 

1.259 

0.202 

OiOOO 

23.8 

5.13 

0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 

0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1550 


- U  i 

u  1  n 

Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Partition 

Kooa 

Duplicate 

Room 

Area 

Tlrea 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1  1 

11,520 

11,520 

0 

Zone 

1  Total/Ave. 

11,520 

0 

System 

1  Total/Ave. 

11,520 

0 

Building 

11,520 

0 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

125 

0 

0 

11,700 

3,388 

32 

7,044 

125 

0 

0 

11,700 

3,388 

32 

7,044 

125 

0 

0 

11,700 

3,388 

32 

7,044 

125 

0 

0 

11,700 

3,388 

32 

7,044 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load 

— 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(*) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

o 

o 

0 

0 

-33,000 

9 

108 

598.0 

0 

0 

o 

d 

0 

0 

5  - 

10 

o 

o 

0 

0 

-66,000 

6 

75 

1,196.0 

0 

0 

o 

o 

0 

0 

10  - 

15 

0.0 

0 

0 

-99,000 

9 

105 

1,794-0 

0 

0 

o 

o 

0 

0 

15  - 

20 

0.0 

0 

0 

-132,000 

11 

136 

2,392.0 

0 

0 

0.0 

0 

0 

20  - 

25 

o 

o 

0 

0 

-165,000 

13 

165 

2,990.0 

0 

0 

o 

o 

0 

0 

25  - 

30 

0.0 

0 

0 

-198,000 

25 

306 

3,588.0 

0 

0 

0.0 

0 

0 

30  - 

35 

o 

o 

0 

0 

-231,000 

17 

215 

4,186.0 

0 

0 

o 

d 

0 

0 

35  - 

40 

0.0 

0 

0 

-264,000 

10 

121 

4,784.0 

0 

0 

o 

d 

0 

0 

40  - 

45 

0.0 

0 

0 

-297,000 

0 

0 

5,382.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-330,000 

0 

0 

5,980.0 

0 

0 

0.0 

0 

0 

50  - 

55 

o 

o 

0 

0 

-363,000 

0 

0 

6,578.0 

0 

0 

o 

d 

0 

0 

55  - 

60 

o 

d 

0 

0 

-396,000 

0 

0 

7,176.0 

0 

0 

o 

d 

0 

0 

60  - 

65 

0.0 

0 

0 

-429,000 

0 

0 

7,774.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-462,000 

0 

0 

8,372.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-495,000 

0 

0 

8,970.0 

0 

0 

o 

d 

0 

0 

75  - 

80 

0.0 

0 

0 

-528,000 

0 

0 

9,568.0 

0 

0 

o 

o 

0 

0 

80  - 

85 

o 

d 

0 

0 

-561,000 

0 

0 

10,166.0 

0 

0 

0.0 

0 

0 

85  - 

90 

o 

d 

0 

0 

-594,000 

0 

0 

10,764.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-627,000 

0 

0 

11,362.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-660,000 

0 

0 

11,960.0 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

o 

d 

0  e 

,760 

0 

0 

7,529 

o 

o 

0 

0 

o 

d 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALHIRNATIVE  1 

- MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 

On  Peak 

(kWh) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

( Therm ) 

WATER 

(1000  Gl) 

GAS  DMND 

On  Peak 

(Thrm/hr) 

Jan 

4,883 

20 

1,083 

2 

4 

Feb 

3,724 

20 

771 

2 

4 

March 

4,370 

20 

125 

0 

3 

April 

3,145 

17 

0 

0 

0 

May 

3,418 

17 

0 

0 

0 

June 

3,397 

17 

0 

0 

0 

July 

3,166 

17 

0 

0 

0 

Aug 

3,544 

17 

0 

0 

0 

Sept 

3,145 

17 

0 

0 

0 

Oct 

3,418 

17 

0 

0 

0 

Nov 

3,525 

20 

165 

1 

2 

Dec 

3,922 

20 

708 

2 

3 

Total 

43,657 

20 

2,851 

7 

4 

Building  Energy  Consumption  »  37,683  (Btu/Sq  Pt/Year)  Floor  Area  *  11,520  (Sq  Ft] 

Source  Energy  Consumption  -  38,449  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  19.8  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2002  GAS  FIRE  TUBE  STEAM 

Sub  Total 

Sub  Total 

Sub  Total 

Miscellaneous 

Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

2.5  12.01 

2.5  12.81 

0.0  0.00 

0.0  0.00 

17.3  87.19 

0.0  0.00 

0.0  0.00 

17.3  87.19 

19.8  100.00 
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****♦******★*★**★***★******★*******♦★★*★★★*♦★★*★♦★***★*****★************★**** 

**  ** 

**  TRACE  600  ANALYSIS  ** 

**  «* 

**  by  ** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1550 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  1-BSLN,  ALT2-ECO 


Weather  File  Code: 

Location: 

ELPASO.W 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

IcOO 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98  (F) 

Sunmer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

4:53:15  1/21/92 

Dataset  Name: 

1550  .TM 
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System 


1 


Block 


RAO 


RADIATION 


*************************  coOtING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ****' 


Peaked  at  Time 

s=> 

Mo/Hr:  0/  0 

♦ 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  =s> 

OADB/WB/HR; 

0/  0/  0.0 

* 

it 

OADB: 

0 

* 

it 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Met 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

<Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-20,779 

-20,779 

6.85 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-157.947 

-157,947 

52.07 

Wall  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

-52,535 

-52,535 

17.32 

Partition 

0 

0 

0.00 

* 

0 

0.00 

tir 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-3,458 

-3,458 

1.14 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-68,633 

-68,633 

22.62 

Sub  Total «> 

0 

0 

0 

0.00 

a 

0 

0.00 

* 

-303,352 

-303,352 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

p 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0^ 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

m 

Exhaust  Heat 

0 

0 

0 

0.00 

it 

0.00 

* 

0 

oTw 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

it 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

-303,352 

-303,352 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/UB/HR 

Gross 

Total 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

11,520 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

125 

Opt  Vent 

0.0 

0,0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

11,700 

Totals 

0.0 

0.0 

Wall 

10,432 

AREAS---” . 

Glass  (sf) 


(%) 


0 

3,388 


0 

32 


-HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


(Mbh) 

-300.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-300.0 


(cfm) 


Deg  F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Lvg 
Deg  F 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Type 
Vent 
Infil 
Supply 
Mincfm 
Return 
Exhaust 
Rm  Exh 
Auxi  I 


■AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

1,937 

0 

0 

0 

0 

0 


--ENGINEERING  CHECKS—  —TEMPERATURES  (F)--- 


Clg  X  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
Mo.  People 
Htg  X  OA 
Htg  Cfm/SqFt 


0.0 

0.00 

0.00 

0.00 

0.00 

0 

0.0 

0.00 


Type 
SADB 
Plenum 
Return 
Ret/OA 
Runarnd 
Fn  MtrTD 
Fn  BldTD 


Clg 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Htg  Btuh/SqFt  -26.04  Fn  Frict  0.0 


Htg 

61.1 

61.0 

61.0 

61.0 

61.0 

0.0 

0.0 

0.0 
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AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


er  Description 

1  1ST  FLOOR 

1  Total/Ave. 
1  Block 

em  1  Total/Ave. 

am  1  Block 


---  Ventilation . Op.  Vent- . Reheat . Humidif. - 

Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent 
(Cfm)  (Btuh)  (Cfm)  (Btuh)  (Cfm)  (Btuh)  (Cfm)  (Btuh) 


HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1550 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


Supply 

Return 

System 

Heating 

System 

Room 

Run 

System 

Fan 

Fan  Exhaust 

Exhaust  1 

Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat  Heat  Loss 

Total  Airflow  Airflow  Airflow  Airflow  Airflow 

Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btiii) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BUILDING 

U-VALUES  -  ALTERNATIVE 

2 

INFRARED 

HEATERS  -  1550 

Q  If 

Ai-Uinu  U-VMLUC 

s  ---- 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr  Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky It  Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1  ‘ 

1ST  FLOOR 

0.000 

0.750 

0.000  0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000  0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 

System 

1  Total/Ave. 

0.000 

0.750 

0.000  0.000 

0.048 

1.140 

1,259 

0.202 

0.000 

23.8 

5.13 

Bui Iding 

0.000 

0.750 

0.000  0.000 

0.048 

1.140 

1.259 

0.202 

0.000 

23.8 

5.13 
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BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS  •  1550 


Floor 

Total 

Number 

of 

Area/D upl 

Floor 

Room 

Duplicate 

Room 

Area 

NuRnber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

11,520 

11,520 

Zone 

1  Total/Ave, 

11,520 

System 

1  Total/A ve. 

11,520 

Building 

11,520 

: 
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LDING  AREAS 


Exposed 


Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Walt 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Custo(ner  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

OoO 

0 

0 

-15,000 

3 

24 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-30,000 

2 

19 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-45,000 

9 

79 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-60,000 

3 

26 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-75,000 

1 

8 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-90,000 

5 

45 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-105,000 

7 

60 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-120,000 

5 

42 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-135,000 

3 

23 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-150,000 

6 

55 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-165,000 

14 

122 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-180,000 

11 

90 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-195,000 

5 

43 

0.0 

0 

0 

0.0 

0 

0 

65  • 

70 

0.0 

0 

0 

-210,000 

15 

125 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-225,000 

11 

93 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-240,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-255,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-270,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  » 

95 

0.0 

0 

0 

-285,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-300,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,906 

0.0 

0 

8,760 

0.0 

0 

8,760 

D6-29 


Trane  Air  Conditioning  Econofnics 

By:  Trane  Customer  Direct  Service  Network 


V  60 

PAGE  19 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,412 

18 

675 

3 

Feb 

3,066 

18 

460 

3 

March 

3,552 

18 

16 

2 

Apri  1 

3,145 

17 

0 

0 

May 

3,418 

17 

0 

0 

June 

3,397 

17 

0 

0 

July 

3,166 

17 

0 

0 

Aug 

3,544 

17 

0 

0 

Sept 

3,145 

17 

0 

0 

Oct 

3,418 

17 

0 

0 

Nov 

3,160 

18 

40 

2 

Dec 

3,253 

18 

391 

2 

Total 

39,676 

18 

1,581 

3 

Building  Energy  Consumption 
Source  Energy  Cor^umption 


25,482  <Btu/Sq  Ft/Year) 
25,907  (Btu/Sq  Ft/Year) 


Floor  Area  * 


11,520  (Sq  Ft) 


D6-30 


V  600 
PAGE  21 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


. UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  <mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.4 

2.11 

Sub  Total 

0.4 

2.11 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

17.3 

97.89 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

0.0 

0.00 

Sub  Total 

17.3 

97.89 

Grand  Total 

17.7 

100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  1554 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS;  ALT  1-BSLN,  ALT2-ECO 


(ECO  "it) 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Tine  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number; 
Winter  Clearness  Niunber: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Beat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.6 

(in.  Bg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( Btu-min . /hr/cuf t/F ) 

4,214.8 

( Btu-min . /hr /cu  ft ) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology;  TETD/Time  Averaging 

Time/Date  Program  was  Run:  14:50:56  1/20/92 

Dataset  Name:  1554  .TM 


—Us 
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System 


Block 


-  UNIT  HEATERS 


Peaked  at  Time 
Outside  Air  ==> 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total«*> 
Internal  Loads 
Lights 
People 


*  COOLING  COIL  PEAK  ******* 
Mo/Hr:  0/  0 

OADB/WB/HR:  0/  0/  0.0 


****  CLG  SPACE  PEAK  **** 


Space 

Sens.-i-Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret.  Air  Ret.  Air 
Sensible  Latent 


Net  Percnt 
Total  Of  Tot 


(Btuh) 

0 

0 

0 

0 

0 

0 


(Btuh) 


(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


(%) 

0,00 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

OcOO 


Mo/Hr: 

OADB: 

Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0/0  * 

0  * 

* 

Percnt  * 
Of  Tot  * 

(%)  * 
0.00  * 
0.00  * 
0.00  * 
OoOO  * 
0.00  * 
0.00  * 
0.00  * 
0,00  * 
0.00  * 
0,00  * 
* 

0.00  * 
0.00  * 


***  HEATING  COIL  PEAK  **** 
Mo/Hr:  13/  1 
OADB:  24 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-23,026 

0 

-174,939 

-58,214 

0 

-3,831 

-76,052 

-336,063 

0 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-23,026 

0 

-174,939 

-58,214 

0 

-3,831 

-76,052 

-336,063 

0 

0 


Percnt 
Of  Tot 

(') 

0.00 

0.00 

6.85 

0.00 

52.06 

17-32 

0.00 

1.14 

22.63 

100.00 

0.00 

0.00 


Mlac 

0 

0 

0 

0 

0.00  • 

0 

0.00  • 

0 

0 

0.00 

Sub  Total»*> 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0,00 

Celling  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan 

Beat 

0 

0.00  * 

0.00  * 

0 

0.00 

Ret.  Fan 

Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Beat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/0NDR  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

o.oi 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.0^ 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Grand  Total**> 

0 

0 

0 

0 

0.00  • 

0 

0.00  * 

-336, 

063  -336, 

063 

100.00 

Total  Capacity 

Sena 

Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/Wl/HR 

Gross  Total  Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

11,520 

Main  Clg 

0.0 

0,0 

0,0 

0  0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

125 

Opt  Vent 

0.0 

0,0 

0.0 

0  0,0 

0.0 

0.0 

0.0 

0.0 

0,0 

Roof 

11,700 

0  0 

Totals 

0.0 

0.0 

Wall 

10,432 

3,380  32 

CHECKS — 

mo  (CLoij' 

(F) - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling  Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

94.3 

Main  Htg 

-660.0 

11/ 

960 

36.7 

94.3 

Infil 

0 

1,937 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

11,960 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

65.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mlncfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/GA 

0.0 

65.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

11,960 

No. 

People 

0 

Runamd 

0.0 

65.0 

Humldlf 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  QA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0,0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

1.04 

Fn  BldTD 

0.0 

0.0 

Total 

-660.0 

Auxll 

0 

0 

Htg 

Btuh/SqFt 

-57.29 

Fn  Frict 

0,0 

0.0 
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HEATING  LOADS  AT  COIL  -  ALTERNATIVE  1 

BASELINE  BUILDING  1554 


A  I 


R  F  L  O  W 
(At 


HEATING  LOADS 
time  of  Coil  Peak) 


- Ventilation  — - Op. 


Room 

Number 

1 

Description 

1ST  FLOOR 

Airflow 

(Cfm) 

0 

Sensible 

(Btuh) 

0 

Airflow 

(Cfm) 

0 

Zone 

1 

Total/Ave. 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

System 

1 

Total/Ave. 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1550 


Vent, - 

-  Humidif.  - 

Sensible 

Airflow 

Sensible  Airflow 

Latent 

Total 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


-  Heating 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow 

Airflow  Airflow  Airflow 

Number 

Description  . 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11^960 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11,960 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1550 

- BUILDING  U-VALUES 


Room 


Nuzaber 

Description 

Part. 

1 

1ST  FLOOR 

0.000 

Zone 

1  Total/Ave. 

0.000 

System 

1  Total/Ave. 

0.000 

Building 

0.000 

Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.750 

0.000 

0.000 

0.048 

1.140 

0.750 

0.000 

0.000 

0.046 

1.140 

0.750 

0.000 

0.000 

0.048 

1.140 

0.750 

0.000 

0.000 

0.048 

1.140 

Room 

Room 

Haas 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Cell, 

aqft) 

aqft/F) 

1.259 

0.202 

0.000 

23,8 

5.13 

1.259 

0.202 

0.000 

23.8 

5.13 

1.259 

0.202 

0.000 

23.6 

5.13 

1.259 

0.202 

0.000 

23.8 

5.13 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  ISST^ 

- BUI 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Room 

Duplicate 

Room 

Area 

Number 

Description 

Fir 

Rm 

(aqft) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

11,520 

11,520 

Zone 

1  Total/Ave. 

11,520 

Syst^ 

1  Total/Ave. 

11,520 

Building 

11,520 
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LDING  AREAS 


Exposed 


Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Not  Wall 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(aqft) 

(*) 

(sqft) 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 

0 

125 

0 

0 

11,700 

3,388 

32 

7,044 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load 

— 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  Hours 

(%) 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(') 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

0.0 

0 

0 

-33,000 

9 

108 

598.0 

0 

0 

o 

o 

0 

0 

5  - 

10 

0.0 

0 

0 

-66,000 

6 

75 

1,196.0 

0 

0 

0.0 

0 

0 

10  - 

15 

o 

o 

0 

0 

-99,000 

9 

105 

1,794.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-132,000 

11 

136 

2,392.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-165,000 

13 

165 

2,990.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-198,000 

25 

306 

3,568.0 

0 

0 

0.0 

0 

0 

30  - 

35 

OoO 

0 

0 

-231,000 

17 

215 

4,186.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-264,000 

10 

121 

4,784.0 

0 

0 

o 

d 

0 

0 

40  - 

45 

0.0 

0 

0 

-297,000 

0 

0 

5,382.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-330,000 

0 

0 

5,980.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-363,000 

0 

0 

6,578.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-396,000 

0 

0 

7,176.0 

0 

0 

0.0 

0 

0 

60  “ 

65 

0.0 

0 

0 

-429,000 

0 

0 

7,774.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-462,000 

0 

0 

8,372.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-495,000 

0 

0 

8,970.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-528,000 

0 

0 

9,566.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-561,000 

0 

0 

10,166.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-594,000 

0 

0 

10,764.0 

0 

0 

0.0 

0 

0 

90  - 

95 

OcO 

0 

0 

-627,000 

0 

0 

11,362.0 

0 

0 

0.0 

0 

0 

95  - 

100 

OoO 

0 

0 

-660,000 

0 

0 

11,960,0 

100 

8,760 

OcO 

0 

0 

Hours 

Off 

0.0 

CO 

o 

,760 

0 

0 

7,529 

0.0 

0 

0 

0.0 

0 

8,760 
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CONSUMPTION 


Month 

ELEC 

On  Peak 

(kWh) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

(Therm) 

WATER 

(.1000  Gl) 

GAS  DhfiJD 

On  Peak 

(Thrm/hr ) 

Jan 

4,883 

20 

1,083 

2 

4 

Feb 

3,724 

20 

771 

2 

4 

March 

4,370 

20 

125 

0 

3 

April 

3,145 

17 

0 

0 

0 

May 

3,418 

17 

0 

0 

0 

June 

3,397 

17 

0 

0 

0 

July 

3,166 

17 

0 

0 

0 

Aug 

3,544 

17 

0 

0 

0 

Sept 

3,145 

17 

0 

0 

0 

Oct 

3,418 

17 

0 

0 

0 

Rov 

3,525 

20 

165 

1 

2 

Doc 

3,922 

20 

708 

2 

3 

Total 

43,657 

20 

2,851 

7 

4 

Building  Energy  Consuraption  -  37,683  (Btu/Sq  Ft/Yoar)  Floor  Area  -  11,520  (Sq  Ft) 

Source  Energy  Consumption  *  38,449  (Btu/Sq  Ft/Yoar) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  19.8  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 


Hour  9  Month  1 

Sub  Total 

Heating  Equipment 


1  EQ2002  GAS  FIRE  TUBE  STEAM 

Sub  Total 

Sub  Total 

Sub  Total 


Miscellaneous 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

2.5  12.61 

2.5  12.81 

0.0  0.00 

0.0  0.00 

17.3  87.19 

0.0  0.00 

0.0  0.00 

17.3  87.19 

19.8  100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  1554 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEAIERS^  ALT  1-BSLN,  ALT2-ECO 


ELPASO.U 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Simmer  Clearness  Nimber: 
Winter  Clearness  Nunt>er: 
Simmer  Design  Dry  Bulb: 
Simmer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sutimer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

D) 

X 

c 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214,8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period;  January  To  Deceni)er 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Tiroe/Oate  Program  was  Run; 
Dataset  Name: 


4:53:15  1/21/92 

1554  .TM 
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System 


Block 


RAD 


RADIATION 


COOLING  COIL  PEAK  *********♦★♦•***★********★★******  clq  SPACE  PEAK  ************  HEATING  COIL  PEAK  *****^ 


Peaked  at  Time 

==> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/0 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0  * 

it 

OADB:  24 

Space 

Ret-  Air 

Ret,  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(BtUh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  ♦ 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00  • 

-20,779 

-20,779 

6.85 

Glass  Solar 

0 

0 

0 

0-00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

-157,947 

-157,947 

52.07 

Wall  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00  * 

-52,535 

-52,535 

17.32 

Partition 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00  ♦ 

0 

0.00  * 

-3,458 

-3,458 

1,14 

Infiltration 

0 

0 

0.00  * 

0 

0.00  * 

-68,633 

-68,633 

22,62 

Sdb  Totats=> 

0 

0 

0 

0.00  * 

0 

0.00  * 

-303,352 

-303,352 

100.00 

Internal  Loa<te 

* 

* 

Lights 

0 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0,00 

Sub  Totalss> 

0 

0 

0 

0 

0.00  * 

0 

0,00  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  • 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0,00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00  * 

0 

0,00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.^ 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

o.fl 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

o.oP 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00  ♦ 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0,00  * 

-303,352 

-303,352 

100.00 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


Total  Capacity 


. . COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(%) 


(Tons) 

(Mbh) 

Main  Clg 

0.0 

0.0 

Aux  Clg 

0.0 

0,0 

Opt  Vent 

0.0 

0.0 

Totals 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 


--HEATING  COIL  SELECTION - 

Capacity  Coil  Airfl  Ent 
(cfm) 


(Mbh) 

-300.0 

0.0 

0.0 

0.0 

OcO 

0.0 

-300,0 


0 

0 

0 

0 

0 

0 


Deg 

0 

0 

0 

0. 

0< 

0. 


(cfm) 


Lvg 
Deg  F 
0.0 
0.0 
0.0 
0,0 
0.0 
0,0 


Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

11,520 

0.0 

0.0  0.0 

0.0 

0.0 

0,0 

Part 

0 

0.0 

0,0  0.0 

0,0 

0.0 

0.0 

ExFlr 

125 

0.0 

0.0  0,0 

0.0 

0.0 

0.0 

Roof 

11,700 

0  0 

Wall 

10,432 

3,388  32 

■AIRFLOWS  (cfm) 

—ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)-- 

Type 

Cooling  i 

Heating 

Clg 

X  OA 

0.0 

Type 

Clg 

Htg 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

61.1 

Inf  il 

0 

1,937 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

61.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

61,0 

Mincfra 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0,0 

61.0 

Return 

0 

0 

No. 

People 

0 

Runarnd 

0.0 

61.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0,0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0,0 

0.0 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-26.04 

Fn  Frict 

0,0 

0.0 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1554 


airflow  HEATING  LOADS 
(At  time  of  Coil  Peak) 


--  Ventilation . Op.  Vent. . Reheat . Humidif. - 


Room  Airflow 


NtJiijer 

1 

1ST 

Description 

FLOOR 

(Cfm) 

0 

Zone 

1 

Total/Ave. 

0 

Zone 

1 

Block 

0 

System 

1 

Total/Ave. 

0 

System 

.  1 

Block 

0 

Sensible  Airflow 

Sensible  Ai 

rflow 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sensible  Airflow 

Latent 

(Btuh) 

(Cfm) 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1550 


Total 

(Btuh) 

0 

0 

0 

0 

0 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


Room 

Number 

Description 

Supply 

Fan 

Heat 

(Btuh) 

Return 

Fan 

Heat 

(Btuh) 

System 

Exhaust 

Heat  Loss 

(Btuh) 

Total 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

•  Heating  - - - - - . 

System  Room  Run  System 

Exhaust  Exhaust  Ducted  Plenum  Around  Corridr  Return 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

(Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm) 


0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 


0 

0 

0 

0 

0 


0  0  0 
0  0  0 
0  0  0 
0  0  0 
0  0  0 


BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1550 


BUILDING  U-VALUES 


Room 

Number  Description 
1  1ST  FLOOR 

Zone  1  Total/Ave, 

System  1  Total/Ave. 

Bui Iding 


Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Uintr 

Summr 

Part, 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

0.000 

0.750 

0.000 

0.000 

0.048 

1.140 

0.000 

0.750 

0.000 

0.000 

0.048 

1.140 

0,000 

0.750 

0.000 

0.000 

0.048 

1.140 

0.000 

0.750 

0.000 

0.000 

0.048 

1.140 

Room 

Room 

Hass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.202 

0.000 

23,8 

5.13 

1.259 

0.202 

0.000 

23.8 

5.13 

1.259 

0,202 

0.000 

23.8 

5.13 

1.259 

0.202 

0.000 

23.8 

5.13 
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BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1554 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Nunber  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/wt 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

1 

1ST  FLOOR 

1  1 

11,520 

11,520 

0 

125 

0 

0 

11,700 

3,388 

32 

Zone 

1  Total/Ave. 

11,520 

0 

125 

0 

0 

11,700 

3,388 

32 

System 

1  Total/A ve. 

11,520 

0 

125 

0 

0 

11,700 

3,388 

32 

Building 

11,520 

0 

125 

0 

0 

11,700 

3,388 

32 

Area 

<sqft) 

7,044 

7,044 

7,044 

7,044 
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SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  - Cooling  Load  — -  - - Heating  Load 


Design 

Load 

Cap. 

(Ton) 

Hours 

<X) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-15,000 

3 

24 

5  - 

10 

0.0 

0 

0 

-30,000 

2 

19 

10  - 

15 

0.0 

0 

0 

-45,000 

9 

79 

15  - 

20 

0.0 

0 

0 

-60,000 

3 

26 

20  - 

25 

0.0 

0 

0 

-75,000 

1 

8 

25  - 

^30-—^ 

0.0 

0 

0 

-90,000 

5 

45 

30  - 

35 

0.0 

0 

0 

-105,000 

7 

60 

1/1 

1 

40 

0.0 

0 

0 

-120,000 

5 

42 

40  - 

45 

0.0 

0 

0 

-135,000 

3 

23 

45  - 

50 

0.0 

0 

0 

-150,000 

6 

55 

50  - 

55 

0.0 

0 

0 

-165,000 

14 

122 

55  - 

60 

0.0 

0 

0 

-180,000 

11 

90 

60  - 

65 

0.0 

0 

0 

-195,000 

5 

43 

65  - 

70 

0.0 

0 

0 

-210,000 

15 

125 

70  - 

75 

0.0 

0 

0 

-225,000 

11 

93 

75  - 

80 

0.0 

0 

0 

-240,000 

0 

0 

80  - 

85 

0.0 

0 

0 

-255,000 

0 

0 

85  - 

90 

0.0 

0 

0 

-270,000 

0 

0 

90  - 

95 

0.0 

0 

0 

-285,000 

0 

0 

95  - 

100 

0.0 

0 

0 

-300,000 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,906 

Cooling  Airflow  - 

Cap.  Hours  Hours 

(Cfm)  (X) 

0.0  0  0 

OoO  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 


Heating  Airflow  - 

Cap.  Hours  Hours 

<Cfm)  (%) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE 


2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,412 

18 

675 

3 

Feb 

3,066 

18 

460 

3 

March 

3,552 

18 

16 

2 

Apri  1 

3,145 

17 

0 

0 

Hay 

3,418 

17 

0 

0 

June 

3,397 

17 

0 

0 

July 

3,166 

17 

0 

0 

Aug 

3,544 

17 

0 

0 

Sept 

3,145 

17 

0 

0 

Oct 

3,418 

17 

0 

0 

Nov 

3,160 

18 

40 

2 

Dec 

3,253 

18 

391 

2 

Total 

39,676 

18 

1,581 

3 

Building  Energy  Consumption  =  25,462  (Btu/Sq  Ft/Year)  Floor  Area  «  11,520  (Sq  Ft) 

Source  Energy  Coroumption  *  25,907  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  17.7  <kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.4 

2.11 

Sub  Total 

0.4 

2.11 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

17.3 

97.89 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

17.3 

97.89 

Grand  Total 

17.7 

100.00 
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. . «.»«.........*«—********•*•***•*******••******* 

** 

*tk 

trace  600  ANALYSIS 

** 

**  by  ** 


ISOS  STUDY  AT  WSMR  -  BUILDING  1644 
WHITE  SANDS  MISSILE  RANGE  NM 


US  ARMY 

EMC  ^GINEIRS,  INC 
INFRARED  HEATERS: 


alt  1-BSLN, 


ALT2-ECO 


Ceco*''0 


Weather  File  Code: 
Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 


ELPASO.W 

31.0  (deg) 
106.0  (deg) 

6 

3,918  (ft) 

25.8  (in.  Hg) 


Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance; 
Winter  Ground  Relectance; 


1.00 
IcOO 
98  (F) 

64  (F) 

24  (F) 

0.20 
0.20 


Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


0.0653  (Lbm/cuft) 

0.2444  (Btu/lbm/F) 

0.9575  (Btu-min./hr/cuft/F) 
4,214.8  (Btu-min./hr/cuft) 
3.9171  (Lb-min./hr/cuft) 


Design  Simulation  Period;  May  To  October 

systen  SiBUlation  Period:  January  To  December 
cooling  Load  Methodology:  ISTD/Tlse  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


9:  0:16  1/16/92 

1644  .TM 
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System 


Block 


UH 


-  UNIT  HEATERS 


*********^***************  COOLING  COIL  PEAK  ^********* 
Peaked  at  Time  =*>  Mo/Hr:  0/  0 

Outside  Air  -=>  OADB/WB/HR;  0/  0/  OoO 


**********************  CLG  SPACE  PEAK  ******* 

*  Mo/Hr;  0/0  * 

*  OADB:  0  * 


»****  HEATING  COIL  PEAK  ******** 
Mo/Hr:  13/  1 
OADB:  24 


Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.-t-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Lvelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylito  Cond 

0 

0 

0 

o 

o 

o 

A 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

« 

0 

0.00 

* 

-44,764 

-44,764 

30.03 

Glass  Solar 

0 

0 

0 

o 

o 

o 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

o 

o 

d 

* 

0 

0.00 

* 

-50,528 

-50,528 

33.89 

Partition 

0 

0 

0.00 

* 

0 

o 

o 

o 

* 

0 

0 

0.00 

o 

0.00 

* 

0 

0.00 

* 

-9,594 

-9,594 

6.44 

Exposed  Floor 

0 

U 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-54,648 

-54,648 

36.66 

Sub  Total«“'> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-159,534 

-159,534 

107.02 

Internal  Loads 
Lights 
People 
Hisc 

Sub  Total==> 
Ceiling  Load 


Outside  Air 

0 

Sup.  Fan 

Heat 

Ret.  Fan 

Heat 

Duct  Heat  Pkup 

OV/UNDR  Sizing 

0 

Exhaust  ] 

Beat 

Terminal  Bypass 

Grand  Total=“> 

0 

Total  Capacity 

(Tons) 

(Mbh) 

Main  Clg 

0.0 

0.0 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

OcO 

0.0 

Totals 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.00 

0.00 

0.00 

0.00 

0.00 

OoOO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0 

0 

0 

0 

0 

0 

1,013 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-0.68 


- COOLING  COIL  SELECTION - 

Sena  Cap.  Coil  Airfl  Entering  DB/WB/HR 


(Mbh) 

0.0 

0.0 

0.0 


(cfm) 


Deg  F  Deg  F  Grains 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 


0.0 

0.0 

0.0 


-HEATING  COIL  SELECTION 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


Capacity 

(Mbh) 

-90.0 

0.0 

0.0 

0.0 

0.0 

0.0 

-90.0 


Coll  Airfl 
(cfm) 
2,850 
0 
0 
0 
0 
0 


Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

87.0 

120.0 

Infil 

0.0 

0.0 

Supply 

0.0 

0.0 

Mincfm 

0.0 

0.0 

Return 

0.0 

0,0 

Exhaust 

o 

o 

o 

o 

Rm  Exh 

Auxil 

-AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Beating 

0 

1,392 

2,850 

0 

2,850 

0 

0 

0 


0.00  * 

0 

0.00 

0.00 

0 

0.00 

OcOO  » 

9, 

445  9,445 

-6,34 

0.00  * 

0 

0.00 

0.00 

0 

0.00 

OcOO  * 

-150, 

089  -149,076 

100.00 

1  DB/WB/HR 

Gross  Total  Glass 

(Sf) 

(%) 

[  F 

Grains 

Floor 

5,459 

►  .0 

0.0 

Part 

0 

1.0 

0.0 

ExFlr 

312 

1.0 

0.0 

Roof 

5,459 

0  0 

Wall 

5,604 

0  0 

—ENGINEERING 

CHECKS — 

—TEMPERATURES 

(F) - 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

120.0 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Clg 

Sqft/Ton 

0,00 

Return 

0.0 

65.0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

No. 

People 

0 

Runarnd 

0.0 

65.0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Htg 

Cfm/SqFt 

0.52 

Fn  BldTD 

0.0 

0.1 

Htg 

Btuh/SqFt 

-16.49 

Fn  Frict 

0.0 

0.2 
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heating  loads  at  coil  peak  -  ALTEBNATIVE  1 
BASELINE  BUILDING  1644 


airflow  heating  loads 
(At  time  of  Coil  Peak) 


—  Ventilation - Op.  Vent. 


Reheat 


Humidif. - 


Room 

Numher 

1 

Zone 

Zone 

System 

Syst^ 


Description 
1ST  FLOOR 

1  Total/Ave. 
1  Block 
1  Total/Ave. 
1  Block 


Airflow 

(Cfm) 

0 

0 

0 

0 

0 


Sensible  Airflow 
(Btuh)  (Cfm) 


Sensible  Airflow 
(Btuh)  (Cfm) 
0 
0 
0 
0 
0 


Sensible  Airflow 
(Btuh)  (Cfm) 
0 
0 
0 
0 
0 


Latent 

(Btuh) 

0 

0 

0 

0 

0 


Total 

(Btuh) 

0 

0 

0 

0 

0 


HEATING  AIRFLOW  HEAT  GAIN/LOSS 
BASELINE  BUILDING  1644 


ALTERNATIVE  1 


Supply 

Fan 


Room 

Heat 

Number 

Description 

(Btuh) 

1  1ST  FLOOR 

1,013 

Zone 

1  Total/Ave. 

1,013 

Zone 

1  Block 

1,013 

System 

1  Total/Ave. 

1,013 

Syst^ 

1  Block 

1,013 

BUILDING 

U-VALUES  -  ALTERNATIVE  1 

BASELINE 

BUILDING  1644 

- B 

:  R  F  L  0 

W  HEAT  GAIN  AND 

(At  time  of  Coil  Peak) 

LOS 

S - 

Return 

System 

Syst^ 

Room 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Heat 

Heat  Loss 

Total 

Airflow  Airflow 

Airflow 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

0 

0 

1,013 

0 

0 

0 

0 

0 

1,013 

0 

0 

0 

0 

0 

1,013 

0 

0 

0 

0 

0 

1,013 

0 

0 

0 

0 

0 

1,013 

0 

0 

0 

Run  System 
Plenum  Around  Corrldr  Returr^ 
Mrflow  Airflow  Airflow  AJ 

(Cfm)  (Cfm)  (Cfm)  (Cfm) 


0  2,850 
0  2,350 
0  2,850 
0  2,850 
0  2,850 


BUILDING  U-VALUBS 


Room 

SiiTHinir 

Number 

Description 

Part. 

ExFlr 

Skylt 

1  1ST  FLOOR 

0.000 

0.750 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

Building 

0.000 

0.750 

0.000 

Room  U-Values 
(Btu/hr/sqft/F) 


Wintr 

Sumnir 

Wintr 

Skylt 

Roof 

Windo 

Windo 

wall 

Ceil. 

0.000 

0.200 

0.000 

0.000 

0.220 

0.000 

0.000 

0.200 

0.000 

0,000 

0.220 

0.000 

0.000 

0.200 

0.000 

0.000 

0.220 

0.000 

0.000 

0.200 

0.000 

0.000 

0.220 

0.000 

Room 

Room 

Mass 

Capac . 

(lb/ 

(Btu/ 

sqft) 

sqft/F) 

71.8 

15.25 

71.3 

15.25 

71.8 

15,25 

71.8 

15.25 
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BUILDING  AREAS  -  ALTERNATIVE  1 
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BUILDING  AREAS 


Room 

Number  Description 

1  1ST  FLOOR 
Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Duplicate 

Room 

Area 

Fir  Rm 

(sqft) 

(sqft) 

1  1 

5,459 

5,459 

5,459 

5,459 

5,459 

Exposed 

Partition 

Floor 

Skylight 

Ski 

Area 

Area 

Area 

/Rf 

(sqft) 

(sqft) 

(sqft) 

(%) 

0 

312 

0 

0 

0 

312 

0 

0 

0 

312 

0 

0 

0 

312 

0 

0 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

5,459 

0 

0 

5,604 

5,459 

0 

0 

5,604 

5,459 

0 

0 

5,604 

5,459 

0 

0 

5,604 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


Systeai  Totals 


Percent  -  Cooling  Load  - 

Design  Cap.  Hours  Hours 

Load  (Ton)  (%) 


• — -  Heating  Load  — - - 

Capacity  Hours  Hours 
(Btuh)  (%) 


-  Cooling  Airflow  - 

Cap.  Hours  Hours 
(Cfm)  (%) 


0  - 

5 

0.0 

0 

5  - 

10 

o 

o 

0 

10  - 

15 

o 

o 

0 

15  - 

20 

o 

o 

0 

20  - 

25 

o 

o 

0 

25  - 

30 

o 

o 

0 

30  - 

35 

0.0 

0 

35  - 

40 

o 

o 

0 

40  - 

45 

0.0 

0 

45  - 

50 

0.0 

0 

50  - 

55 

0.0 

0 

55  - 

60 

o 

o 

0 

60  - 

65 

o 

o 

0 

65  - 

70 

0.0 

0 

70  - 

75 

0.0 

0 

75  - 

30 

0.0 

0 

80  - 

85 

o 

o 

0 

85  - 

90 

0.0 

0 

90  - 

95 

0.0 

0 

95  - 

100 

0,0 

0 

Hours 

Off 

0.0 

0 

0  -4,500  6 

0  -9,000  6 

0  -13,500  2 

0  -10,000  4 

0  -22,500  2 

0  -27,000  4 

0  -31,500  3 

0  -36,000  1 

0  -40,500  4 

0  -45,000  5 

0  -49,500  3 

0  -54,000  4 

0  -58,500  9 

0  -63,000  6 

0  -67,500  6 

0  -72,000  7 

0  -76,500  9 

0  -81,000  4 

0  -85,500  3 

0  -90,000  11 

760  0  07 


96 

142.5 

0 

0 

100 

285.0 

0 

0 

28 

427.5 

0 

0 

75 

570.0 

0 

0 

43 

712-5 

0 

0 

66 

855.0 

0 

0 

50 

997.5 

0 

0 

19 

1,140.0 

0 

0 

75 

1,282.5 

0 

0 

86 

1,425.0 

0 

0 

57 

1,567.5 

0 

0 

66 

1,710.0 

0 

0 

160 

1,852.5 

0 

0 

100 

1,995.0 

0 

0 

103 

2,137.5 

0 

0 

128 

2,280.0 

0 

0 

152 

2,422.5 

0 

0 

74 

2,565.0 

0 

0 

59 

2,707.5 

0 

0 

185 

2,850.0 

100 

8,760 

,038 

0.0 

0 

0 

-  Heating  Airflow 


Cap. 

(Cfm) 

lours 

(%) 

Hours 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

OcO 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

8,760 
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By:  Tran©  Custoioer  Direct  Service  Network 

UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHEC 


Utility  ELECTRIC  DEMAND 

Peak  Value  11.5  (kW) 

Yearly  Tim©  of  Peak  9  (hr)  1  (mo) 


Hour  9  Month  1 
Sub  Total 
Heating  Equipment 

1  EQ2002  GAS  FIRE  TUBE  STEAM 

Sub  Total 

Sub  Total 

Sub  Total 

Miscellaneous 

Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 

Grand  Total 


0.0 


1.0 


1.0 


0.0 


10.5 

0.0 

0.0 

10.5 

11.5 


K  S  U  M  S 


0.00 

8.88 

8.88 

0.00 

0.00 

91.12 

0.00 

0.00 

91.12 

100.00 
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ESOS  STUDY  AT  USHR  -  BUILDING 
UNITE  SANDS  HISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  1-BSLN, 

Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sumner  Clearness  Nunber: 
Winter  Clearness  Number: 
Sumner  Design  Dry  Bulb: 

Summer  Design  Wet  Bulb; 

Winter  Design  Dry  Bulb: 

Sumner  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


1644 


ALT2-ECO 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0-20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-mi n. /hr/cuf t ) 

3.9171 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period;  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Oate  Program  was  Run:  3:11:17  1/21/92 

Dataset  Name:  1644  .TM 
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/ 


CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  *=> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  0/  0/  0.0 

* 

* 

OADB: 

0 

* 

* 

OAOB:  24 

Space  Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

★ 

Space  Peak 

Coi 1  Peak  Percnt 

Sens.+Lat.  Sensible 

Latent 

Total 

Of  Tot  • 

Sensible 

Of  Tot 

■k 

Space  Sens 

Tot  Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(%) 

* 

(Btuh) 

CO 

1 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0  0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-40,397 

-40,397  28.06 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0  0.00 

Glass  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0  0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-45,598 

-45,598  31.67 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-8,658 

-8,658  6.01 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

* 

-49,317 

-49,317  34.26 

Sub  Total==> 

0 

0 

0 

0.00  * 

0 

0.00 

-143,970 

-143,970  100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0  0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0  0.00 

Misc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

k 

0 

0  0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

k 

0 

0  0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

k 

0 

0  0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

k 

0 

0  0.00 

Supo  Fan  Heat 

0 

0.00  * 

0.00 

k 

°  A 

Ret,  Fan  Heat 

0 

0 

0.00  * 

0.00 

k 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0,00 

k 

0  0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

k 

0 

0  0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

k 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

k 

k 

0  0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

k 

-143,970 

-143,970  100.00 

--AREAS . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

5 

,459 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

ExFlr 

312 

Opt  Vent  0,0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Roof 

5,459  0  0 

Totals  OoO 

0.0 

Wall 

5,604  0  0 

.&  TDPI 

..runTMPPPiMC 

CHECKS-- 

--TEMPERATURES  (F)--- 

Capacity 

uuiu  dCLCViiun - 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

clg  X  OA 

0.0 

Type  Clg  Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB  0.0  61.1 

Main  Htg  -120.0 

1 

0  0.0 

0.0 

Infil 

0 

1,392 

Clg  Cfm/Ton 

0.00 

Plenum  0.0  61.0 

Aux  Htg  0.0 

1 

0  0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return  0.0  61.0 

Preheat  0.0 

1 

0  '  0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0  61.0 

Reheat  0.0 

1 

0  0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd  0.0  61,0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0.0 

Fn  MtrTD  0.0  0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD  0.0  0.1 

Total  -120.0 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-21.98 

Fn  Frict  0.0  0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
IR  HEATERS  -  BLOG.  1644 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


---  Ventilation  -- 

- Op. 

Vent.-—-  - 

-  Reheat  -----  - 

---  Humi 

dif.  — 

Total 

Room 

Airflow 

Sensible  Airflow 

Sensible  Airflow 

Sensible  Airflow 

Latent 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

Q 

Zone 

1  Block 

'IT 

0 

0 

0 

0 

0 

0 

u 

System 

1  Total/A ve. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
IR  HEATERS  -  BLDG.  1644 

. AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  time  of  Coil  Peak) 


Room 

Number  Description 

1  1ST  FLCXDR 
Zone  1  Total/Ave« 

Zone  1  Block 

System  1  Total/Ave. 

System  1  Block 


Heating 


Supply 

Return 

System 

System 

Room 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Heat 

Heat 

Heat  Loss 

Total 

Airflow 

Airflow 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Run 


System 


(Cfm)  (Cfro)  (Cfm)  (Cfm)  (Cfm) 


BUILDING  U-VALUES  -  ALTERNATIVE  2 
IR  HEATERS  -  BLOG.  1644 

.  BUILDING  U-VALUES 


Room 


Number 

Description 

Part. 

ExFlr 

1  ■ 

1ST  FLOOR 

0.000 

0.750 

Zone 

1  Total /Ave. 

0.000 

0.750 

System 

Building 

1  Total/Ave. 

0.000 

0.000 

0.750 

0.750 

Room  U- Values  < 
<Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

Wintr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

0.000 

0.000 

0.200 

0,000 

0.000 

0.000 

0.000 

0.200 

0.000 

0.000 

0.000 

0.000 

0.200 

0.000 

0.000 

0.000 

0.000 

0.200 

0.000 

0.000 

Wall  Ceil. 

0.220  0.000 
0.220  0,000 
0.220  0.000 
0.220  0.000 


Room 

Room 

Mass 

Capac. 

(lb/ 

(BtU/ 

sqft) 

sqft/F) 

71.8 

15.25 

71.8 

15.25 

71.8 

15.25 

71,8 

15.25 
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BUILDING  AREAS  -  ALTERNATIVE  2 
IR  HEATERS  -  BLDG.  1644 


UILDING  AREAS 


Floor 


Nunber  of 

Area/Dupl 

Room 

Di^licate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

1ST  FLOOR 

1 

1 

5,459 

Zone 

1  Total /Ave. 

System 

1  Total/Ave. 

Building 

t 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

5,459 

0 

312 

0 

5,459 

0 

312 

0 

5,459 

0 

312 

0 

5,459 

0 

312 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

5,459 

0 

0 

5,604 

0 

5,459 

0 

0 

5,604 

0 

5,459 

0 

0 

5,604 

0 

5.459 

0 

0 

5,604 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

---  Cooling  Load 

----  Cooling  Airflow 

— Heating 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours  1 

m 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

a) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

0.0 

0 

0 

-6,000 

3 

34 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

o 

o 

o 

fV 

4 

45 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-18,000 

5 

57 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-24,000 

5 

61 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-30,000 

5 

60 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-36,000 

6 

68 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-42,000 

6 

73 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-48,000 

6 

73 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-54,000 

7 

75 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-60,000 

12 

138 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-66,000 

14 

161 

0.0 

0 

0 

0.0 

0 

0 

55  < 

60 

0.0 

0 

0 

-72,000 

7 

83 

0.0 

0 

0 

0.0 

0 

0 

60  * 

65 

0.0 

0 

0 

-78,000 

7 

79 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-84,000 

8 

89 

0.0 

0 

0 

0.0 

0 

0 

70  • 

75 

0.0 

0 

0 

-90,000 

4 

48 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-96,000 

0 

0 

0,0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-102,000 

0 

0 

0.0 

0 

0 

0.0 

0 

c 

85  - 

90 

0.0 

0 

a 

-108,000 

0 

0 

0.0 

0 

0 

0.0 

0 

c 

90  - 

95 

0.0 

0 

6 

-114,000 

0 

0 

0.0 

0 

0 

0.0 

0 

c 

95  *• 

100 

0.0 

0 

0 

-120,000 

0 

0 

0.0 

0 

0 

0.0 

0 

c 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,616 

0.0 

0 

8,760 

0.0 

0 

8,76C 
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ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW> 

(Therm) 

(Thrm/hr) 

Jan 

2,113 

11 

316 

1 

Feb 

1r894 

11 

221 

1 

March 

2,161 

11 

13 

1 

April 

1,908 

10 

0 

0 

May 

2,073 

10 

0 

0 

June 

2.061 

10 

0 

0 

July 

1,920 

10 

0 

0 

Aug 

2,150 

10 

0 

0 

Sept 

1,908 

10 

0 

0 

Oct 

2,073 

10 

0 

0 

Nov 

1,921 

11 

19 

1 

Dec 

2,012= 

11 

192 

1 

Total 

24,193 

11 

761 

1 

Building  Energy  Consumption 

=  29, 

065 

(Btu/Sq  Ft/Year) 

Source  Energy  Consimption 

II 

'O 

(Btu/Sq  Ft/Year) 

Floor  Area  = 


5,459  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  10.8  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.3 

2.60 

Sub  Total 

0.3 

2.60 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

10.5 

97.40 

Base  Utilities 

0.0 

0.00 

Hi sc  Equipment 

0.0 

0.00 

Sub  Total 

10.5 

97.40 

Grand  Total 

10.8 

100.00 

t 
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*A 


** 


TRACE  600  ANALYSIS 

by  ** 


i,i,i,*i,*i,********************^^******************************^****************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1680 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 


INFRARED  HEATERS:  ALT  1-BSLN, 

ALT2-ECO 

Weather  File  Code: 

ELPASO. 

W 

Location: 

Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number; 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance; 

0.20 

Winter  Ground  Relectance; 

0.20 

Air  Density; 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor; 

4,214.8 

(Btu-rain. /hr/cuft) 

Enthalpy  Factor; 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To 

October 

System  Simulation  Period;  January  To 

December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run; 

9:20: 

1  1/16/92 

Dataset  Name: 


1680  ,TM 
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Block 


UH 


-  UNIT  HEATERS 


System  1 

COOLING  COIL  PEAK  .***•*••**•**••••«*********•»**•  CLG  SPACE  PEAK  •**••«•*••**  HEATING  COIL  PEAK  » 


Peaked  at  Time  *=> 

Mo/Hr:  0/  0 

k 

Mo/Hr: 

0/  0 

A 

Mo/Hr:  13/  1 

Outside  Air  =»> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

* 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

Skylita  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 


OoOO 

0.00 

OcOO 

OcOO 

0.00 

OcOO 

OoOO 


Exposed  Floor 

0 

0 

0.00  * 

Infiltration 

0 

0 

0.00  * 

Sub  Total==> 

0 

0 

0 

0.00  * 

Internal  Loads 

* 

Lights 

0 

0 

0 

OcOO  * 

People 

0 

0 

0.00  * 

Misc 

0 

0 

0 

0 

0.00  * 

Sub  Total**> 

0 

0 

0 

0 

0.00  ^ 

Ceiling  Load 

0 

0 

0 

0.00  * 

Outside  Air 

0 

0 

0 

0 

0.00  * 

Sup.  Fan  Heat 

0 

o 

o 

o 

» 

Ret.  Fan  Heat 

0 

0 

0.00  * 

Duct  Heat  Pkup 

0 

0 

0.00  * 

OV/UNDR  Sizing 

0 

0 

OcOO  * 

Exhaust  Heat 

0 

0 

0 

0.00  * 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

Grand  Total=‘*=> 

0 

0  0 

iT.-prTTnM- 

0 

0.00  * 

Total  Capacity 

Sens  Cap-  Coil  Airfl 

Entering  DB/WB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg 

F  Grains 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

Opt  Vent  0 • 0 

0.0 

0.0 

0 

0.0 

0 

.0  0.0 

Totals  0 . 0 

0.0 

ItJ - 

-AIRFLOWS  (cfmV 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling  1 

(Mbh) 

(cfm) 

Deg  F 

Deg  P 

Vent 

0 

Main  Htg  -771.4 

17, 

,100 

50.5 

97.7 

Infil 

0 

Aux  Htg  0-0 

0 

0.0 

0.0 

Supply 

0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

Reheat  0 . 0 

0 

OcO 

0.0 

Return 

0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

Opt  Vent  0 . 0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total  -771.4 

Auxil 

0 

0.00 

0.00 

OcOO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

OcOO 


0 
0 

-74,280 

0 

-224,953 

-150,061 

0 

-15,929 

-69,473 

-534,695 


0 
0 

-74,280 

0 

-224,953 

-150,061 

0 

-15,929 

-69,473 

-534,695 


Parent 
Of  Tot 

w 

0.00 

0.00 

14.05 

0.00 

42.56 

28.39 

0.00 

3.01 

13.14 

101.15 


0.0 

0.0 

0.0 


Heating 

0 

1,770 
17,100 
0 

17,100 
0 
0 
0 


0.00 

* 

0 

0 

0.00 

0.00 

* 

0 

0 

0.00 

OcOO 

* 

0 

0 

0.00 

0.00 

A 

0 

0 

0.00 

0.00 

* 

0 

0 

0.00 

0.00 

A 

0 

0 

0.00 

0.00 

A 

6, 

080 

A 

0.00 

A 

0 

w 

0.00 

A 

0 

0.00 

0.00 

A 

0 

0 

0.00 

0.00 

A 

0 

0.00 

0.00 

A 

0 

0.00 

0.00 

A 

-534, 

695  -528, 

614 

100.00 

[  DB/WB/HR 

Gross  Total  Glass  (sf) 

(%) 

r  F  Grains 

Floor 

12,078 

1.0  0.0 

Part 

0 

>.0  0.0 

ExFlr 

518 

^0  0.0 

Roof 

12,078 

0  0 

Wall 

13,134 

4,356  33 

—ENGINEERING 

CHECKS — 

— temperatures 

(F) - 

Clg  %  OA 

0.0 

Type 

Clg 

Htg 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

97o7 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

65.0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

No.  People 

0 

Runarnd 

0.0 

65.0 

Htg  %  OA 

OcO 

Fn  MtrTD 

0.0 

0.1 

Htg  Cfm/SqFt 

lc42 

Fn  BldTD 

0.0 

0.1 

Htg  Btuh/SqFt 

-63.87 

Fn  Frict 

0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1680 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


V  600 
PAGE 


- Ventilation  — - Op.  Vent. 


Reheat 


Humidif.  - 


Room 

Number 

1 

Zone 

Zone 

System 

System 


Airflow 
Description  (Cfm) 
1ST  FLOOR 

1  Total/Ave. 

1  Block 
1  Total/Ave. 

1  Block 


HEATING  AIRFLOW  HEAT  GAIN/LOSS 
BASELINE  BUILDING  1680 


Sensible  Airflow 
(Btuh)  (Cfm) 
0  0 

0  0 

0  0 

0  0 

0  0 

ALTERNATIVE  1 


Sensible  Airflow 
(Btuh)  (Cfm) 
0 
0 
0 
0 
0 


Sensible  Airflow 
(Btuh)  (Cfm) 
0 
0 
0 
0 
0 


Latent 

(Btuh) 

0 

0 

0 

0 

0 


A  I  R  F  L  0 

W  H  S  A 

T  GAIN 

AND 

(At  time  of  Coil  Peak) 

-  Heating 

Supply 

Return 

System 

System 

Fan 

Fan 

Exhaust 

Exhaust  ] 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  i 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

1  1ST  FLOOR 

6,080 

0 

0 

6,080 

0 

Zone 

1  Total/Ave. 

6,080 

0 

0 

6,080 

0 

Zone 

1  Block 

6,080 

0 

0 

6,080 

0 

System 

1  Total/Ave. 

6,080 

0 

0 

6,080 

0 

System 

1  Block 

6,080 

0 

0 

6,080 

0 

BUILDING 

U-VALUES  -  ALTERNATIVE  1 

BASELINE 

BUILDING  1680 

- B 

U  I  L  D  I  N 

G  U  -  V 

A  L  U  E  S  — 

LOSS 


Total 

(Btuh) 

0 

0 

0 

0 

0 


System 


(Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm)  (Cfm) 


17,100 

17,100 

17,100 

17,100 

17,100 


Room 

Room 

(Btu/hr/sqft/P) 

Maas 

Capac. 

Room 

Summr 

wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Cell. 

sqft) 

sqft/F) 

1  1ST  FLOOR 

0.000 

0,750 

0.000 

0,000 

0.150 

1.140 

1.259 

0.417 

0.000 

41.4 

8.94 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.150 

1.140 

1.259 

0.417 

0.000 

41.4 

8.94 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.150 

1,140 

1.259 

0.417 

0.000 

41.4 

8.94 

Building 

0.000 

0.750 

0.000 

0.000 

0.150 

1.140 

1.259 

0.417 

0.000 

41.4 

8.94 
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AREAS 


Floor 


Number 

of 

Area/Dupl 

Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

1ST  FLOOR 

1 

1 

12,078 

Zone 

1  Total/Ave. 

System 

1  Total/Ave. 

Building 


Total 

Exposed 

Floor 

Partition 

Floor 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

12,078 

0 

518 

12,078 

0 

518 

12,078 

0 

518 

12,078 

0 

518 

Skylight  Ski  Met  Roof 

Area  /Rf  Area 

(sqft)  (%)  (sqft) 

0  0  12,078 

0  0  12,078 

0  0  12,078 

0  0  12,078 


Window 

Win 

Net  Wall 

Area 

/W1 

Area 

(sqft) 

(%) 

(sqft) 

4,356 

33 

3,778 

4,356 

33 

8,778 

4,356 

33 

8,778 

4,356 

33 

8,778 
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SYSTEM 

TOTALS 

LOAD  PROFILE  -  ALTERNATIVE 

1 

EM  L 

System  Totals 

--  S  Y  S  T 

Percent 

—  Cooling  Load  - 

_  _ 

-  Heating  Load  - 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Cap. 

Hours  Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(%) 

0  - 

5 

0.0 

0 

0 

-38,569 

6 

103 

855.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0,0 

0 

0 

-77,138 

12 

197 

1,710.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-115,707 

6 

97 

2,565.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-154,276 

6 

102 

3,420.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-192,845 

8 

133 

4,275.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-231,414 

7 

120 

5,130.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-269,983 

15 

240 

5,905.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-308,552 

16 

265 

6,840.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-347,121 

8 

130 

7,695.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-385,690 

12 

196 

8,550.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-424,259 

3 

41 

9,405.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-462,828 

0 

0 

10,260.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-501,397 

0 

0 

11,115.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-539,966 

0 

0 

11,970,0 

0 

0 

0-0 

0 

0 

70  - 

75 

0.0 

0 

0 

-578,535 

0 

0 

12,825.0 

0 

0 

0«0 

0 

0 

75  - 

80 

0.0 

0 

0 

-617,104 

0 

0 

13,680.0 

0 

0 

0.0 

0 

0 

00  - 

85 

0.0 

0 

0 

-655,673 

0 

0 

14,535.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-694,242 

0 

0 

15,390.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-732,811 

0 

0 

16,245.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-771,380 

0 

0 

17,100.0 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0  8,760 

0 

0 

7,136 

0.0 

0 

0 

0,0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
_ MONTHLY 


ENERGY  CONSUMPTIO 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kvm) 

(kW) 

(Therm) 

(Thna/hr) 

Jan 

7,025 

34 

1,968 

7 

Feb 

6,249 

34 

1,315 

6 

March 

6,877 

34 

243 

4 

April 

6,001 

33 

0 

0 

May 

6,522 

33 

0 

0 

June 

6,482 

33 

0 

0 

July 

6,041 

33 

0 

0 

Aug 

6,763 

33 

0 

0 

Sept 

6,001 

33 

0 

0 

Oct 

6,522 

33 

0 

0 

Nov 

6,196 

34 

541 

4 

Dec 

6,768 

34 

1,379 

5 

Total 

77,447 

34 

5,445 

7 

Building  Energy  Consumption 
Source  Energy  Consumption 


66,967  (Btu/Sq  Ft/Year) 
68,361  (Btu/Sq  Ft/Year) 


Floor  Area 


12,078  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  34.0  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 
Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 

Sub  Total 

Sub  Total 

Miscellaneous 

Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

1.0  2.94 

1,0  2.94 

0.0  0.00 

0.0  0.00 

33.0  97.06 

0.0  0.00 

0.0  0.00 

33.0  97.06 

34.0  100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  1680 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS;  ALT  1-BSLN,  ALT2-ECO 


ELPASO.U 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Suimer  Clearness  Number: 
Winter  Clearness  Number: 
SLirmer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density; 

Air  Specific  Heat: 
OensitySpecific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31c0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F> 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-rain. /hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


2:41:50  1/21/92 

1680  .TM 
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************************* 


COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time 

B!3:> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

it 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-67,033 

-67,033 

13.89 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-203,103 

-203,103 

42,08 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-135,421 

-135,421 

28.06 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-14,374 

-14,374 

2.98 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-62,695 

-62,695 

12.99 

Sub  Total»> 

0 

0 

0 

0.00 

• 

0 

0.00 

* 

-482,626 

-482,626 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

« 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sii)  Total  ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

ojjn 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

OcOO 

* 

0 

0 

■ 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-482,626 

-482,626 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


(Tons) 

(Mbh) 

<Hbh) 

(cfm) 

Deg  F 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0,0 

0.0 

0 

0.0 

Totals 

0.0 

0.0 

.  ..UPATItJe 

1 1  1  1 N  U 

1  tun - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-500.0 

( 

0.0 

0.0 

Infi  1 

Aux  Htg 

0.0 

C 

0.0 

0.0 

Supply 

Preheat 

0.0 

C 

0.0 

0.0 

Mincfm 

Reheat 

0.0 

C 

0.0 

0.0 

Return 

Humidif 

0.0 

c 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

c 

0.0 

0.0 

Rm  Exh 

Total 

-500.0 

Auxi  1 

Leaving  DB/W6/HR 
Deg  F  Deg  F  Grains 

0.0  0.0  0.0 

0.0  0.0  0.0 

0.0  0.0  0.0 


Gross  Total 
Floor  12 


■AIRFLOWS  (cfm) . ENGINEERING  CHECKS-- 

Cooling  Heating  Clg  X  OA  0.0 

0  0  Clg  Cfm/Sqft  0.00 

0  1,770  Clg  Cfm/Ton  0.00 

0  0  Clg  Sqft/Ton  0.00 

0  0  Clg  Btuh/Sqft  0.00 

0  0  No.  People  0 

0  0  Htg  X  OA  0.0 

0  0  Htg  Cfm/SqFt  0.00 

0  0  Htg  Btuh/SqFt  -41.40 


-AREAS . . 

Glass  (sf)  (%) 


4,356  33 


—TEMPERATURES  (F)-  — 


Type 

Clg 

Htg 

SADB 

0.0 

61.1 

Plenum 

0.0 

61.0 

Return 

0.0 

61.0 

Ret/OA 

0.0 

61.0 

Runarnd 

0.0 

61.0 

Fn  MtrTD 

0.0 

0.1 

Fn  BldTD 

0.0 

0.1 

Fn  Frict 

0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
IR  HEATERS  BLDG.  1680 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


---  Ventilation . Op.  Vent. . Reheat . Hunidif, - 

Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent 


Nunber 

Description 

(Cfm) 

(Btuh) 

(Cffli)  (Btuh)  (Cfm) 

(Btuh)  (Cfm) 

(Btuh) 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0  0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 

IR  HEATERS  BLDG.  1680 

A  T  D  C  1 

A  1%  r  k 

wn  ncni  UMAR  MNLf 

(At  time  of  Coil  Peak) 

LOS 

s  --- 

ncav  1119 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust 

Exhaust 

Ducted  Plenum 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btiii) 

(Cfm) 

(Cfm) 

(Cfm)  (Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

BUILDING  U-VALUES  “  ALTERNATIVE  2 
IR  HEATERS  BLDG.  1680 


BUILDING  UPVALUES 


Room 

Number  Description 


. U-Values . .  Room  Room 

(Btu/hr/sqft/F)  Hass  Capac. 

Summr  Wintr  Sumnr  Wintr  (lb/  (Btu/ 

Part-  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil.  sqft)  sqft/F) 


1  1ST  FLOOR  0.000  0.750  0.000  0.000  0.150  1.140  1.259  0.417  0.000 

Zone  1  Total/Ave.  0.000  0,750  0.000  0.000  0.150  1.140  1.259  0.417  0,000 

System  1  Total/Ave,  0.000  0,750  0.000  0.000  0.150  1.140  1.259  0.417  0.000 

B'Jilding  0.000  0.750  0.000  0.000  0.150  1.140  1.259  0.417  0.000 
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BUILDING  AREAS  -  ALTERNATIVE  2 
IR  HEATERS  BLDG.  1680 


BUILDING 


AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

12,078 

12,078 

0 

518 

0 

0 

12,078 

4,356 

33 

8,778 

Zone 

1  Total/Ave. 

12,078 

0 

518 

0 

0 

12,078 

4,356 

33 

8,778 

System 

1  Total/Ave. 

12,078 

0 

518 

0 

0 

12,078 

4,356 

33 

8,778 

Building 

12,078 

0 

518 

0 

0 

12,078 

4,356 

33 

8,778 

t 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  ---- 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

m 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfro) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

0,0 

0 

0 

-25,000 

4 

50 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-50,000 

6 

64 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-75,000 

3 

35 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

•100,000 

4 

42 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-125,000 

7 

83 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-150,000 

8 

85 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-175,000 

7 

81 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-200,000 

3 

39 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-225,000 

8 

91 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-250,000 

6 

67 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-275,000 

15 

172 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-300,000 

6 

72 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-325,000 

7 

78 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-350,000 

13 

149 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-375,000 

1 

10 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-400,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-425,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-450,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-475,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  » 

100 

0.0 

0 

0 

-500,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,642 

0.0 

0 

8,760 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

6,911 

34 

1,237 

5 

Feb 

5,955 

34 

811 

5 

March 

6,803 

34 

47 

3 

Apri  1 

6,001 

33 

0 

0 

May 

6,522 

33 

0 

0 

June 

6,482 

33 

0 

0 

July 

6,041 

33 

0 

0 

Aug 

6,763 

33 

0 

0 

Sept 

6,001 

33 

0 

0 

Oct 

6,522 

33 

0 

0 

Nov 

6,208 

34 

151 

3 

Dec 

6,469 

34 

809 

4 

Total 

76,678 

34 

3,054 

5 

Buildir^  Energy  Cor^umption 
Source  Energy  Consinption 


46,956  (Btu/Sq  Ft/Year) 
47,738  <Btu/Sq  Ft/Year) 


Floor  Area  = 


12,078  (Sq  Ft) 
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**  ** 
**  TRACE  600  ANALYSIS  ** 


by 


********* A*** ****A**<,*A*****^ ************************************ ********^* 
*************************************************************** 


A  * 
A* 


ESOS  STUDY  AT  WSMR  -  BUILDING 

1751 

WHITE  SANDS  MISSILE  RANGE  NM 

US  ARMY  ^ 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS;  ALT  1-BSLN, 

ALT2-ECO 

Weather  File  Code: 

ELPASO 

.W 

Location: 

Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Baurometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Cleamiess  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0,20 

Winter  Ground  Relectance: 

o 

CM 

d 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat; 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0,9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor; 

4,214.8 

( Btu-min . /hr /cu  f t ) 

Enthalpy  Factor: 

3.9171 

( Lb-min . /hr/cuf t ) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology;  TETD/Time  Averaging 

Time/Date  Program  was  Run:  13:41:38  1/20/92 

Dataset  Name:  1751  .TM 
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System  1 

Block 

UH 

-  UNIT 

HEATERS 

************************* 

COOLING  COIL 

PEAK  ********************************  CLG  SPACE 

PEAK  ***** 

*******  heating  COIL  PEAK  * 

Peaked  at  Time  ==> 

Mo/Hr: 

3/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

QADB/V^/HR: 

0/  0/ 

0.0 

* 

OADB: 

0 

A 

OADB:  24 

Space 

Ret.  Air 

Ret,  Air 

Net  Percnt 

* 

Space 

Percnt 

A 

Space  Peak 

Coil  Peak 

Percnt 

Sens. 'flat. 

Sensible 

Latent  Total  Of  Tot 

* 

Sensible 

Of  Tot 

A 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

* 

(Btuh) 

(%) 

A 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  * 

0.00 

A 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-92,697 

-92,697 

19.92 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-41,795 

-41,795 

8.98 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

-121,673 

-121,673 

26.14 

Partition 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

A 

-11,891 

-11,891 

2.55 

Infiltration 

0 

0 

0.00 

A 

0 

0.00 

A 

-204,143 

-204,143 

43.86 

Sub  Total**> 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

-472,200 

-472,200 

101.45 

Internal  Loads 

A 

A 

Lights 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

People 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Ml  sc 

0 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Sub  Total** > 

0 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Celling  Load 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Sup.  Fan  leat 

0 

0.00 

A 

0.00 

A 

6,747 

-1.45 

Ret.  Fan  Heat 

0 

0 

0.00 

A 

0.00 

A 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

A 

0.00 

A 

0 

0.00 

OV/URDR  Siring 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

A 

Exhaust  Heat 

0 

0 

0 

0.00 

A 

0.00 

A 

0 

V 

Terminal  Bypass 

0 

0 

0 

0.00 

A 

A 

0.00 

A 

0 

0.00 

Grand  Total** > 

0 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

-472,200 

-465,453 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

'—AREAS— ——————“ 

Glass  (Bf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  16, 

087 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0 

0 

0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0 . 0 

0,0 

0.0 

0  0.0 

0.0 

0 

0 

0.0  0.0 

0,0 

ExFlr 

387 

Opt  Vent  0 . 0 

0.0 

0.0 

0  0.0 

0.0 

0 

0 

0.0  0.0 

0.0 

Roof  18, 

087 

0  0 

Totals  0.0 

0.0 

Wall  11, 

663  809  7 

CHECKS — 

-T^IPERATURES 

(F) - 

-  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

%  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00  SADB  0.0 

91.0 

Main  Btg  -894.4 

IS, 

975 

41.8 

91.0 

Infil 

0 

5,200  Clg 

Cfm/Ton 

0.00  Plenum  0.0 

65.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

18,975  Clg 

Sqft/Ton 

0.00  Return  0.0 

65.0 

Preheat  0.0 

0 

0.0 

0.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00  Ret/QA  0.0 

65.0 

Reheat  0 . 0 

0 

0.0 

0.0 

Return 

0 

18,975  No. 

People 

0  Runarnd  0 . 0 

65.0 

Humldif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

0  Htg 

OA 

0.0  Fn  MtrTD  0.0 

0.1 

Opt  Vent  0 . 0 

0 

0.0 

0.0 

Rib  Exh 

0 

0  Htg 

Cfm/SqFt 

1.05  Fn  BldTD  0.0 

0.1 

Total  -894.4 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-49.45  Fn  Frict  0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1751 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


-  Ventd 

nation  — 

- Op. 

Vent. - 

-  Reheat  - 

-  Humidif .  - 

Room 

Airflow 

Sensible 

Airflow 

Sensible  Airflow 

Sensible  Airflow 

Latent 

Total 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

HI -BAY  AREA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1751 

- AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  tine  of  Coil  Peak) 


-  Heating 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow 

Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

HI -BAY  AREA 

6,747 

0 

0 

6,747 

0 

0 

0 

0 

0 

0 

18,975 

Zone 

1 

Total /Ave. 

6,747 

0 

0 

6,747 

0 

0 

0 

0 

0 

0 

18,975 

Zone 

1 

Block 

6,747 

0 

0 

6,747 

0 

0 

0 

0 

0 

0 

18,975 

System 

1 

Total /Ave. 

6,747 

0 

0 

6,747 

0 

0 

0 

0 

0 

0 

18,975 

System 

1 

Block 

6,747 

0 

0 

6,747 

0 

0 

0 

0 

0 

0 

18,975 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1751 

- BUILDING  U-VALUES 


-  Room  U-Val 

ues - 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1  HI -BAY  AREA 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76.1 

16.11 

Zone 

1  Total /Ave. 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76,1 

16.11 

System 

1  Total /Ave. 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76,1 

16.11 

Building 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76.1 

16.11 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1751 


BUILDING 


AREAS 


Floor  Total  Exposed 


Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  R^f 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Hund^r 

Description 

Fir  Ria 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

HI -BAY  AREA 

1  1 

18,087 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

Zone 

1  Total/Ave. 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

System 

1  Total/Ave. 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

Building 

18,087 

0 

387 

0 

0 

13,087 

809 

7 

10,859 
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. SYSTEM  LOAD  PROFILE . 


V  600 
PAGE 


System  Totals 

-  Cooling  Load  - 

Hours  Hours 
(%) 


Percent 
Design  Cap 

Load  (Ton) 


-  Heating  Load  . 

Capacity  Hours  Hours 
(Stub)  (^) 


Cooling  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  (^^ 


Heating  Airflow  . 

Cap-  Hours  Hours 
(Cfm)  (^) 


0  - 

5 

0.0 

5  - 

10 

0.0 

10  - 

15 

0.0 

15  - 

20 

0.0 

20  - 

25 

0.0 

25  - 

30 

0.0 

30  - 

35 

0.0 

35  - 

40 

0.0 

40  - 

45 

0.0 

45  - 

50 

0.0 

50  - 

55 

0.0 

55  - 

60 

0.0 

60  - 

65 

0.0 

65  - 

70 

0.0 

70  - 

75 

0.0 

75  - 

80 

0.0 

80  - 

85 

0.0 

85  - 

-  90 

0.0 

90  • 

•  95 

0.0 

95  • 

.  100 

0.0 

Hours  Off 

0.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 


-44,720 
-89,440 
-134,160 
-178,880 
-223,600 
-268,320 
-313,040 
-357,760 
-402,480 
-447,200 
-491,920 
-536,640 
-581 ,360 
-626,080 
-670,800 
-715,520 
-760,240 
-804,960 
-849,680 
-894,400 
0 


16 

16 

20 

22 

18 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


422 

413 

518 

580 

466 

256 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  6,105 


948.8 

1.897.5 

2.846.2 
3,795.0 

4.743.8 

5.692.5 

6.641.3 
7,590.0 

8.538.8 

9.487.5 

10.436.3 
11,385.0 

12.333.8 

13.282.5 

14.231.3 
15,180.0 

16.128.8 
17,077.5 
18,026.3 
18,975.0 

0.0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0  ■ 

0 
0 
0 
0 
0 
0 
0 

100  8,760 
0  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 

On  Peak 

(kUh) 

DEMAND 

On  Peak 

<kU) 

GAS 

On  Peak 

(Therm) 

GAS  DMNO 

On  Peak 
(Thrm/hr) 

Jan 

3,177 

15 

1,749 

6 

Feb 

2,873 

15 

1,325 

6 

March 

3,305 

15 

343 

3 

April 

2,647 

15 

0 

0 

May 

2,876 

15 

0 

0 

Jme 

2,859 

15 

0 

0 

July 

2,664 

15 

0 

0 

Aug 

2,983 

15 

0 

0 

Sept 

2,647 

15 

0 

0 

Oct 

2,876 

15 

0 

0 

Nov 

2,943 

15 

524 

3 

Dec 

3,071 

15 

1,276 

5 

Total 

34,921 

15 

5,216 

6 

Building  Energy  Cor^umption 

«  35,429  (Btu/Sq 

Ft/Year) 

Source  Energy  Consumption 

*  36,321  <Btu/Sq  Ft/Year) 

Floor  Area  ^ 


18,087  (Sq  Ft) 


< 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  15.1  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.5 

3.63 

Sub  Total 

0.5 

3.63 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

14.5 

96.37 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

0.0 

0.00 

Sub  Total 

14.5 

96.37 

Grand  Total 

15.1 

100.00 
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** 

** 

** 


TRACE  600  ANALYSIS 


*• 

#* 

** 


** 


by 


** 


ESOS  STUDY  AT  USHR  -  BUILDING  1751 
WHITE  SANDS  MISSILE  RANGE  NN 
US  ARMY 

EMC  ENGINEERS,  INC.  J 

INFRARED  HEATERS;  ALT  1-BSLN,  ALT2-ECO 


Weather  File  Code: 

Location: 

ELPASO.W 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Nuiter: 

1.00 

Winter  Clearness  Nunber: 

1.00 

Summer  Design  Dry  Bulb: 

98  (F) 

Sumner  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology; 

TETD/TIme  Averaging 

Time/Date  Program  was  Run: 

14:17:24  1/21/91 

Dataset  Name: 

1751  .TM 
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System 


Block 


RAO 


-  RADIATION 


******★****★*♦**★****♦***  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 
Outside  Air  ==> 


Mo/Hr: 

OADB/UB/HR: 


0/  0 
0/  0/ 


0.0 


Mo/Hr: 

OAOB: 


0/  0 
0 


Mo/Hr:  13/  1 
OADB:  24 


Space 

Ret-  Air 

Ret.  Air 

Met  Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

SenSo-*-Late 

Sensible 

Latent  Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(X) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-83,653 

-83,653 

19.63 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-37,735 

-37,735 

8.85 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-109,803 

-109,803 

25.77 

Partition 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-10,731 

-10,731 

2.52 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-184,227^-- — -184,227 

43.23 

Sub  Totals=> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-426,149 

-426,149 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

0 

0 

0.00 

it 

0 

0.00 

* 

0 

0 

OJi 

Exhaust  Heat 

0 

0 

0 

0.00 

it 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-426,149 

-426,149 

100.00 

.  SELECTION 

-AREAS-------- 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

1  (%> 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor  18,087 

Main  Clg  0,0 

0.0 

0.0 

0  0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

387 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0 

0. 

.0 

0.0 

0.0 

0.0 

Roof  18, 

087 

0  0 

Totals  0.0 

0.0 

Wall  11, 

668  809  7 

CHECKS- 

-TEMPERATURES 

(F)--- 

4WW - 

-AlKrLUViS  (CTm) 

--CNUinCCKlNU 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00  SADB  0.0 

61.1 

Main  Htg  -450.0 

0  0.0 

0.0 

Inf  i  1 

0 

5,200 

Clg 

Cfm/Ton 

0.00  Plenum  0.0 

61.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00  Return  0.0 

61.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

61.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No. 

People 

0  Runarnd  0.0 

61.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0  Fn  MtrTD  0.0 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00  Fn  BldTD  0.0 

0.1 

Total  -450.0 

Auxi  1 

0 

0 

Htg 

Btuh/SqFt 

-24.88  Fn  Frict  0.0 

0.2 
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Room 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


—  -  Ventilation . Op.  Vent. . Reheat . Hunidif. - 

Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent 


Total 


Number 

Description 

<Cfin) 

(Btuh) 

(Cfm)  (Btuh)  (Cfm) 

(Btuh)  (Cfm) 

(Btuh) 

(Btuh) 

1 

HI -BAY  AREA 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0  0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 

INFRARED  HEATERS  -1751 

A  I  R  F  L 

WM  neni  UMtn  anu  LUd 

(At  time  of  Coil  Peak) 

s  ---- 

nccii.iMy - 

Supply 

Return 

System 

System  Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted  Plenum 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

HiMrher 

Description 

(Btiii) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm)  (Cfm) 

(Cfm)  (Cfm) 

(Cfm)  (Cfm) 

(Cfm) 

1 

HI -BAY  AREA 

0 

0 

0 

0 

0  0 

0  0 

0  0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0  0 

0  0 

0  0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0  0 

0  0 

0  0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0  0 

0  0 

0  0 

0 

System 

1  Block 

0 

0 

0 

0 

0  0 

0  0 

0  0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1751 


BUILDING  U-VALUES 


---  Room  U-Values  — 

Room 

Room 

(8tu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

NLBTiber 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

HI ‘BAY  AREA 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76.1 

16.11 

Zone 

1  Total/Ave. 

0,000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76.1 

16.11 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.125 

1,140 

1.259 

0.273 

0.000 

76.1 

16.11 

Bui Iding 

0.000 

0.750 

0.000 

0.000 

0.125 

1.140 

1.259 

0.273 

0.000 

76.1 

16.11 

D6-87 


Trane  Air  Conditioning  Econoinics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1751 

.  BUILDING  AREAS 


V  600 
PAGE  9 


Number  of 

Floor 
Area/D upl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

HI -BAY  AREA  1  1 

18,087 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

Zone 

1  Total/Ave- 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

System 

1  Total/Ave. 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

Building 

18,087 

0 

387 

0 

0 

18,087 

809 

7 

10,859 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1751 

. ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  =  0.125  <Btu/Hr/Sq  Ft/F) 
Overall  Wall  U-Value  =  0.333  (Btu/Mr/Sq  Ft/F) 
Overall  Building  U-Value  =  0.207  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  = 
Wall  Overall  Thermal  Transfer  Value  <OTTVw)  = 

t 


7-17  (Btu/Hr/Sq  Ft) 
14-82  (Btu/Hr/Sq  Ft) 
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SYSTEM 


LOAD  PROFILE 


System  Totals 


Percent 

- —  Cooling  Load  ---- 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

0  - 

5 

0.0 

0 

0 

-22,500 

12 

5  - 

10 

0.0 

0 

0 

-45,000 

7 

10  - 

15 

0.0 

0 

0 

-67,500 

5 

15  - 

20 

0.0 

0 

0 

-90,000 

9 

20  - 

25 

0.0 

0 

0 

-112,500 

10 

25  - 

30 

0.0 

0 

0 

-135,000 

15 

30  - 

35 

0.0 

0 

0 

-157,500 

9 

35  - 

40 

0.0 

0 

0 

-180,000 

15 

40  - 

45 

0.0 

0 

0 

-202,500 

8 

45  - 

50 

0.0 

0 

0 

-225,000 

8 

50  - 

55 

0.0 

0 

0 

-247,500 

2 

55  - 

60 

0.0 

0 

0 

-270,000 

0 

60  - 

65 

0.0 

0 

0 

-292,500 

0 

65  - 

70 

0.0 

0 

0 

-315,000 

0 

70  - 

75 

0.0 

0 

0 

-337,500 

0 

75  - 

80 

0.0 

0 

0 

-360,000 

0 

80  - 

85 

0.0 

0 

0 

-382,500 

0 

gg  . 

90 

0.0 

0 

0 

-405,000 

0 

90  • 

95 

0.0 

0 

0 

-427,500 

0 

95  - 

100 

0.0 

0 

0 

-450,000 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

----  Cooling  Airflow 

----  Heating  Airflow 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

225 

0.0 

0 

0 

0.0 

0 

0 

131 

0.0 

0 

0 

0.0 

0 

0 

95 

0.0 

0 

0 

0.0 

0 

0 

177 

0.0 

0 

0 

0.0 

0 

0 

189 

0.0 

0 

0 

0.0 

0 

0 

275 

0.0 

0 

0 

0.0 

0 

0 

172 

0.0 

0 

0 

0.0 

0 

0 

293 

0.0 

0 

0 

0.0 

0 

0 

149 

0.0 

0 

0 

0.0 

0 

0 

147 

0.0 

0 

0 

0.0 

0 

0 

41 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

0 

OoO 

0 

0 

0.0 

0 

0 

6,866 

0.0 

0 

8,760 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. . MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 

On  Peak 

(kWh) 

DEMAND 

On  Peak 

(kU) 

GAS 

On  Peak 

(Therm) 

GAS  DMND 

On  Peak 

(Thrm/hr) 

Jan 

3,166 

15 

1,190 

4 

Feb 

2,776 

15 

853 

4 

March 

3,061 

15 

50 

2 

Apri  1 

2,647 

15 

0 

0 

May 

2,876 

15 

0 

0 

June 

2,859 

15 

0 

0 

July 

2,664 

15 

0 

0 

Aug 

2,983 

15 

0 

0 

Sept 

2,647 

15 

0 

0 

Oct 

2,876 

15 

0 

0 

Nov 

2,729 

15 

114 

2 

Dec 

2,959 

15 

798 

3 

Total 

34,243 

15 

3,004 

4 

Building  Energy  Consumption  =  23,069  (Btu/Sq  Ft/Year)  Floor  Area  =  18,087  (Sq  Ft) 

Source  Energy  Consumption  =  23,582  (8tu/Sq  Ft/Year) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  15.1  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Hi sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

0.5  3.63 
0.5  3.63 
0.0  0.00 
0.0  0.00 

14.5  96.37 
0.0  0.00 
0.0  0.00 
14.5  96.37 

15.1  100.00 
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ESOS  STUDY  AT  WSHR  -  BUILDING  1753 
WHITE  SANDS  MISSILE  RANGE  NN 
US  ARMY 

EMC  EMGIMEERS,  IHC.  (/ 

INFRARED  HEATERS:  ALT  l-BSLM,  ALTa-ECO  ('ECC^  1'^ 

ELPASO.W 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod; 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31  cO 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETO/Time  Averaging 


Time/Date  Program  was  Run:  14:45:52  1/20/91 

Dataset  Name:  1753  ,tm 
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System 


Block 


UK 


-  UNIT  HEATERS 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  *★*★*★★***★★  HEATING  COIL  PEAK  ****^ 


Peaked  at  Time  = 

=> 

Mo/Hr:  ( 

y  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OA08/U6/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.  Hat. 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-80,459 

-80,459 

27.17 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

“53,321 

-53,321 

18.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

“33,728 

-33,728 

11.39 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

“11,208 

-11,208 

3.78 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-117,449 

-117,449 

39.66 

Sub  Total“> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-296,165 

-296,165 

100.00 

Internal  Loads 

* 

★ 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup,  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Reto  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

o,m 

OV/UMDR  Sizing 

0 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

oM 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0^ 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-296,165 

-296,165 

100.00 

..cVfi  lun - 

AR  HAS 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  D8/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  <sf) 

(%) 

(Tor^) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  14,360 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

365 

Opt  Vent  0,0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Roof  17, 

100  1,800  11 

Totals  0.0 

0.0 

Wall  6,421 

0  0 

--HEATING 

COIL  SELECTION 

1 . 

‘AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS— 

--TEMPERATURES 

(F)-- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

93.8 

Main  Htg 

-677.4 

10,750 

28.0 

93.8 

Infil 

0 

2,992 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

10,750 

Clg  Sqft/Ton 

0,00 

Return 

0.0 

65.0 

Preheat 

0.0 

0 

0.0 

0.0 

Nincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

10,750 

No.  People 

0 

Runarnd 

0.0 

65.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.75 

Fn  BldTD 

0.0 

0.1 

Total 

-677.4 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-47.17 

Fn  Frict 

0.0 

0.2 

D6-94 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1753 


A 


IRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


—  Ventilation  -- 

----  Op. 

Vent. . 

-  Reheat  - -  - 

---  Humidif.  - 

Room 

Airflow 

Sensible  Airflow 

Sensible  Airflow 

Sensible  Airflow 

Latent 

Total 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

HI -BAY  AREA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1753 

. . . AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  time  of  Coil  Peak) 


-  neaping 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenun 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow 

Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

A 

HI -BAY  AREA 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10,750 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10,750 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10,750 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10,750 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10,750 

BUILDING  U-VALUES  -  ALTERNATIVE  1 

BASELINE 

BUILDING  1753 

n  II  .  u  A 

1  II  C  C 

Room 

Room 

]/  (Btu/hr/sqft/F) 

/  y- 

Mass 

Capac. 

Room 

Summr 

Wintr 

t/ 

Summr 

^  Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

HI -BAY  AREA 

0.000 

0.750 

1-000 

1.091 

0.085 

0.000 

0.000 

0.128 

0.000 

23.7 

5.23 

Zone 

1  Total/Ave. 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.128 

0.000 

23.7 

5.23 

System 

1  Total/Ave. 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.128 

0.000 

23.7 

5.23 

Bui Iding 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.128 

0.000 

23.7 

5.23 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1753 

. * . BUILDING 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

HI -BAY  AREA 

1 

1 

14,360 

14,360 

0 

Zone 

1  Total/Ave- 

14,360 

0 

System 

1  Total/Ave. 

14,360 

0 

Building 

14,360 

0 

ASHRAE  90  AMALYSIS  -  ALTERNATIVE  1 

BASELINE  BUILDING  1753 

9  0 

A  N  A  L  Y 

A  d  n  K  M  c 

SIS 

Overall 

Roof  U-Value 

= 

0.181 

(Btu/Hr/Sq 

Ft/F) 

Overall 

Wall  U-Value 

s 

0.128  (Btu/Hr/Sq 

Ft/F) 

Overall  Building  Upvalue 

s 

0.167  (Btu/Hr/Sq 

Ft/F) 

Roof  Overall  Thermal  Transfer  Value  (OTTVr)  =  19,70  (Btu/Hr/Sq  Ft) 
Wall  Overall  Thermal  Transfer  Value  (OTTVw)  =  5,93  (Btu/Hr/Sq  Ft) 

t 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

365 

1,800 

11 

15,300 

0 

0 

6,421 

365 

1,800 

11 

15,300 

0 

0 

6,421 

365 

1,800 

11 

15,300 

0 

0 

6,421 

365 

1,800 

11 

15,300 

0 

0 

6,421 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM 


LOAD 


PROFILE 


System  Totals 


Percent 

----  Cooling  Load  - 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

(%) 

(Cfm) 

<%) 

(Cfm) 

(%) 

0  -  5 

0.0 

0 

0 

-33,869 

8 

88 

537.5 

0 

0 

0.0 

0 

0 

5  -  10 

0.0 

0 

0 

-67,738 

6 

64 

1,075.0 

0 

0 

0.0 

0 

0 

10  -  15 

0.0 

0 

0 

-101,606 

13 

139 

1,612.5 

0 

0 

0.0 

0 

0 

15  -  20 

0.0 

0 

0 

-135,475 

17 

178 

2,150.0 

0 

0 

0.0 

0 

0 

20  -  25 

0.0 

0 

0 

-169,344 

33 

349 

2,687.5 

0 

0 

0.0 

0 

0 

25  -  30 

0.0 

0 

0 

-203,213 

23 

240 

3,225.0 

0 

0 

0.0 

0 

0 

30  -  35 

0.0 

0 

0 

-237,082 

0 

0 

3,762.5 

0 

0 

0.0 

0 

0 

35  -  40 

0.0 

0 

0 

-270,950 

0 

0 

4,300.0 

0 

0 

0.0 

0 

0 

40  -  45 

0.0 

0 

0 

-304,819 

0 

0 

4,837.5 

0 

0 

0.0 

0 

0 

45  -  50 

0.0 

0 

0 

-338,688 

0 

0 

5,375.0 

0 

0 

0.0 

0 

0 

50  -  55 

0.0 

0 

0 

-372,557 

0 

0 

5,912.5 

0 

0 

0.0 

0 

0 

55  -  60 

0.0 

0 

0 

-406,426 

0 

0 

6,450.0 

0 

0 

0.0 

0 

0 

60  -  65 

0.0 

0 

0 

-440,294 

0 

0 

6,987.5 

0 

0 

0.0 

0 

0 

65  -  70 

0.0 

0 

0 

-474,163 

0 

0 

7,525.0 

0 

0 

0.0 

0 

0 

70  -  75 

0.0 

0 

0 

-508,032 

0 

0 

8,062.5 

0 

0 

0.0 

0 

0 

75  -  80 

0.0 

0 

0 

-541,901 

0 

0 

8,600.0 

0 

0 

0.0 

0 

0 

80  -  85 

0.0 

0 

0 

-575,770 

0 

0 

9,137.5 

0 

0 

0.0 

0 

0 

85  -  90 

0.0 

0 

0 

-609,639 

0 

0 

9,675.0 

0 

0 

0.0 

0 

0 

90  *  95 

0.0 

0 

0 

-643,507 

0 

0 

10,212.5 

0 

0 

0.0 

0 

0 

95  -  100 

0.0 

0 

0 

-677,376 

0 

0 

10,750.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,702 

0.0 

0 

0 

0,0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENER 


Month 

ELEC 

On  Peak 

(kWh) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

(Therm) 

GAS  OMNO 

On  Peak 

(Thrm/hr) 

Jan 

1,614 

8 

868 

4 

Feb 

1,475 

8 

482 

4 

March 

1,473 

7 

0 

2 

April 

1,307 

7 

0 

0 

May 

1,420 

7 

0 

0 

June 

1,412 

7 

0 

0 

July 

1,315 

7 

0 

0 

Aug 

1,473 

7 

0 

0 

Sept 

1,307 

7 

0 

0 

Oct 

1,420 

7 

0 

0 

Nov 

1,334 

8 

74 

2 

Dec 

1,557 

8 

625 

3 

Total 

17,107 

8 

2,049 

4 

Building  Energy  Consumption  =  18,333  (Btu/Sq  Ft/Year) 

Source  Energy  Cor^umption  *  18,774  (Btu/Sq  Ft/Year) 


Y  CONSUMPTION 


Floor  Area  =  14,360  (Sq  Ft) 
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Utility  ELECTRIC  DEMAND 


UTILITY  PEAK  CHECKSUMS 


Peak  Value  7.7  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 


Hour  9  Month  1 


Sub  Total 
Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

0.5  6.51 
0.5  6.51 
0.0  0.00 
6.0  0.00 

7.2  93.49 
0.0  0.00 
0.0  0.00 
7.2  93.49 

7.7  100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  1753 
UNITE  SANDS  HISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  1-8SLN,  ALT2-ECO 


Weather  File  Code: 
Location: 


ELPASO.U 


Latitude: 

31c0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1,00 

Winter  Clearness  Nuiber: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0o20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period:  Hay  To  October 

System  Simulation  Period:  January  To  December 


Cooling  Load  Methodology: 

Time/Date  Program  was  Run: 
Dataset  Name: 


TETD/Time  Averaging 

14:33:28  1/21/91 

1753  .TH 
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System 


1 


Block 


RAD 


-  RADIATION 


COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  «> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

•  Ho/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0 

*  OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt 

*  Space  Peak  Coil  Peak 

Percnt 

Sens.^Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%) 

*  (Btuh)  (Btuh) 

(%) 

Skylit©  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -72,719  -72,719 

27.20 

Roof  Cwxj 

0 

0 

0 

0.00  * 

0 

0.00 

*  -48,119  -48,119 

18.00 

Glass  Solar 

0 

0 

0 

OoOO  * 

0 

0.00 

•  0  ■  0 

0.00 

Glass  Cond 

0 

0 

0 

0,00  * 

0 

0.00 

*00 

0.00 

Vail  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  -30,437  -30,437 

11.38 

Partition 

0 

0 

0.00  * 

0 

0.00 

*00 

0,00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

*  -10,115  -10,115 

3.78 

InfiltraticMi 

0 

0 

0.00  * 

0 

0.00 

*  -105,991  -105,991 

39.64 

Sub  Total®s> 

0 

0 

0 

0.00  * 

0 

0.00 

*  -267,381  -267,381 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

People 

0 

0 

0.00  ♦ 

0 

0.00 

*00 

0.00 

Misc 

0 

0 

0 

0 

0.00  ♦ 

0 

0.00 

o 

O 

0.00 

Si^  Totals=> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

o 

O 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

o 

o 

0.00 

Sup»  Fan  Heat 

0 

0.00  * 

0.00 

*  0 

A 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

*  0 

V 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

OV/UMDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

*00 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

♦  0 

0.00 

Grand  Total«> 

0 

0  0  0 

0.00  ♦ 

0 

0.00 

*  -267,381  -267,381 

100.00 

TotaT  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

<M3h} 

(Hbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  14,360 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0  . 

0 

o 

o 

o 

o 

0.0 

o 

o 

o 

o 

0.0 

ExFlr  365 

Opt  Vent  0.0 

0,0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Roof  17,100  1, 

800  11 

Totals  0.0 

0.0 

Wall  6,421 

0  0 

'  —  HEATING  COIL  SELECTION 
Capacity  Coil  Airfl 

1 . 

Ent 

Lvg 

Type 

■AIRFLOWS  (cfm) 
Cooling 

Heating 

—ENGINEERING  CHECKS— 

Clg  X  OA  0.0 

--TEMPERATURES 

Type  Clg 

(F)-- 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

61.1 

Main  Htg 

-252.0 

0 

0.0 

0.0 

Infi  1 

0 

2,992 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

61.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

61.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

61.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

Mo.  People 

0 

Runarnd 

0.0 

61.0 

Humfdif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/Sqft 

0.00 

Fn  BldTD 

0.0 

0,1 

Total 

-252.0 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-17.55 

Fn  Frict 

0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1753 


Room 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


—  Ventilation . Op.  Vent. . Reheat . Himidif, - 

Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent 


Total 


Number 

Description 

(Cfni) 

(Btuh)  (Cfn)  (Btuh) 

(Cfm) 

(Btuh)  (Cfm) 

(Btuh) 

(Btuh) 

1 

HI -BAY  AREA 

0 

0 

0  0 

0 

0  0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0  0 

0 

0  0 

0 

0 

•  \ 

Zone 

1  Block 

0 

0 

0  0 

0 

0  0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0  0 

0 

0  0 

0 

0 

System 

1  Block 

0 

0 

0  0 

0 

0  0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIH/LOSS  -  ALTERNATIVE  2 

INFRARED 

1  HEATERS  -  1753 

Afoei  nil  ueTAT 

WH  ncni  UAIH  MNU 

(At  time  of  Coil  Peak) 

LOSS  ----- 

I-.;-.. 

ntpcsciiiy 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust  Ducted 

Plenum 

Around  Corridr 

Return 

A' 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm)  (Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

HI -BAY  AREA 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0  0 

0 

0 

0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1753 


BUILDING  UPVALUES 


Room 

Number  Description 

1  HI -BAY  AREA 
Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 


Room  U- Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

0-000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

0.000 

0.750 

1.000 

1.091 

0.085 

0.000 

Room 

Room 

Hass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.128 

0.000 

23.7 

5.23 

0.000' 

0.128 

0.000 

23.7 

5.23 

0.000 

0.128 

0.000 

23.7 

5w23 

o.ooq 

0.128 

0.000 

23.7 

5.23 
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BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1753 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

HI "BAY  AREA 

1  1 

14,360 

14,360 

0 

365 

1,800 

11 

15,300 

0 

0 

6,421 

Zone 

1  Total/Ave. 

14,360 

0 

365 

1,800 

11 

15,300 

0 

0 

6,421 

System 

1  Total/Ave. 

14,360 

0 

365 

1,800 

11 

15,300 

0 

0 

6,421 

Building 

14,360 

0 

365 

1,800 

11 

15,300 

0 

0 

6,421 

ASHRAE  90  ANALYSIS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1753 


ASHRAE  90  ANALYSIS 


Overall  Roof  U-Value  * 
Overall  Wall  U-Value  = 
Overall  Building  Upvalue  = 


0.181  <Btu/Hr/Sq  Ft/F) 
0ol28  (Btu/Hr/Sq  Ft/F) 
0.167  (Btu/Hr/Sq  Ft/F) 


Roof  Overall  Thermal  Transfer  Value  (OTTVr)  = 
Wall  Overall  Then^l  Transfer  Value  (OTTVw)  = 

t 


19.70  (Btu/Hr/Sq  Ft) 
5.93  (Btu/Hr/Sq  Ft) 
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SYSTEH  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

------  Heating  Load 

--—  Cooling  Airflow 

— —  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(X) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-12,600 

2 

13 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-25,200 

8 

59 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-37,800 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-50,400 

3 

21 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-63,000 

9 

69 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-75,600 

3 

20 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-88,200 

4 

30 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-100,800 

5 

41 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-113,400 

4 

30 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0,0 

0 

0 

-126,000 

14 

104 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-138,600 

16 

124 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-151,200 

7 

52 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-163,800 

15 

112 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-176,400 

12 

93 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-189,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-201,600 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-214,200 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-226,800 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

,  -239,400 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-252,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,992 

0.0 

0 

8,760 

0.0 

0 

8,760 

.  D6-105 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  network 

MONTHLY  ENERGY  CO^iSUMPTIOM  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


V  60 
PAGE 


ELEC 

On  Peak 

DEMAND 

On  Peak 

GAS 

On  Peak 

GAS  DMNO 

On  Peak 

Month 

(kl^) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

1,530 

8 

551 

3 

Feb 

1,324 

8 

251 

3 

March 

1,473 

7 

0 

2 

April 

1,307 

7 

0 

0 

May 

1,420 

7 

0 

0 

June 

1,412 

7 

0 

0 

July 

1,315 

7 

0 

0 

Aug 

1,473 

7 

0 

0 

Sept 

1,307 

7 

0 

0 

Oct 

1,420 

7 

0 

0 

Nov 

1,307 

7 

0 

0 

Dec 

1,451 

8 

352 

2 

Total 

16,738 

8 

1,154 

3 

Building  Energy  Consurption  = 
Source  Energy  Consimption  » 


12,012  (Btu/Sq  Ft/Year) 
12,260  (Btu/Sq  Ft/Year) 


Floor  Area  « 


14,360  (Sq  Ft) 


D6-106 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  21 


UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  7.7  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Keating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.5 

6-51 

Sub  Total 

0.5 

6.51 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

7.2 

93.49 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

7.2 

93.49 

Grand  Total 

7.7 

100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  1788 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY  y 

EMC  ENGINEERS,  INC.  \/^ 

INFRARED  HEATERS:  ALT  1-BSLN,  ALT2-ECO  (ECO*^''^^ 


ELPASO.U 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number; 
Winter  Clearness  Nuifcer; 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor; 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0,20 

0,20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 


Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

15:43:59  1/20/91 

Dataset  Name: 

1788  .TH 

D6-109 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

System  1  Block  UH  -  UNIT  HEATERS 
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*************************  COOLING  COIL 

PEAK  ***♦***♦****♦**♦*★**♦*★★***♦*★★*  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 

Peaked  at  Time  «> 

Mo/Hr:  0/  0 

* 

Mo/Hr;  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0. 

0 

* 

* 

OADB:  0 

* 

* 

OADB:  24 

Space 

Retp  Air 

Ret.  Air 

Net  Percnt  * 

Space  Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Senso+Lat. 

Sensible 

Latent 

Total  Of  Tot  • 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiii) 

(Btuh) 

(Btuh) 

(Btuh)  (X)  * 

(Btuh)  (X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

-17,564  -17,564 

6.96 

Glass  Solar 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

-8,605  -8,605 

3.41 

Wall  Cond 

0 

0 

0  0.00  * 

0  0.00 

* 

-139,333  -139,333 

55.21 

Partition 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0  OcOO  ♦ 

0  0.00 

* 

-12, 

115  -12,115 

4.80 

Infiltration 

0 

0  0.00  ♦ 

0  0.00 

* 

•74, 

747  -74,747 

29.62 

Sub  Total==> 

0 

0 

0  0.00  ♦ 

0  0.00 

* 

-252,365  -252,365 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

People 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Sub  TotaU2> 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

0  0 

0^ 

Sup.  Fan  Heat 

0  0.00  * 

0.00 

* 

0 

m 

Ret.  Fan  Heat 

0 

0  0.00  ♦ 

0.00 

* 

0 

Duct  Heat  Pkup 

0 

0  0.00  * 

0.00 

* 

0 

0.00 

OV/UMOR  Sizing 

0 

0  0.00  ♦ 

0  0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0  0.00  * 

* 

0.00 

* 

ii 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0  0.00  * 

0  0.00 

* 

-252,365  -252,365 

100.00 

iUFI 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf^ 

t  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfra) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

9,520 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

ExFlr 

394 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Roof 

9,520 

0  0 

Totals  0.0 

0.0 

Wall 

6,006  167  3 

.nth 

.tu  1  1  un 

"AIRFLOWS  (Ctm) 

CHECKS* - 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SADB  0.0 

95.0 

Main  Htg  -464.5 

8, 

800  39.8 

95.0 

Infil 

0 

1,904  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

65.0 

Aux  Htg  0.0 

o 

o 

o 

0.0 

Supply 

0 

8,800  Clg  Sqft/Ton 

0.00 

Return  0.0 

65.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.0 

65.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

8,800  No.  People 

0 

Runarnd  0.0 

65.0 

Humidif  0.0 

o 

o 

o 

0.0 

Exhaust 

0 

0  Htg  %  OA 

0.0 

Fn  MtrTD  0.0 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.92 

Fn  BldTD  0,0 

0.1 

Total  -464.5 

Aux  it 

0 

0  Htg  Btuh/SqFt 

-48.79 

Fn  Frict  0.0 

0.2 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1788 

. BUILDING  U-VALUES 


Room  U-Values - - - .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Sunnir 

Wintr 

Sunmr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

Uindo 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

1 

HIGH 

BAY  1 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.603 

0.000 

65.2 

13.93 

2 

HIGH 

BAY  2 

0.000 

0.000 

0.000 

0.000 

0.045 

1.140 

1.259 

0.564 

0.000 

69.6 

14.82 

Zone 

1 

Total /A ve. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.582 

0.000 

67.4 

14.38 

System 

1 

Total /Ave- 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1,259 

0.582 

0.000 

67.4 

14.38 

Building 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.582 

0.000 

67.4 

14.38 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1788 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

HIGH  BAY  1 

1 

1 

4,760 

4,760 

0 

394 

0 

0 

4.760 

51 

2 

2,664 

2 

HIGH  BAY  2 

1 

1 

4,760 

4,760 

0 

0 

0 

0 

4,760 

115 

4 

3,176 

Zone 

1  Total /Ave. 

9,520 

0 

394 

0 

0 

9,520 

167 

3 

5,840 

System 

1  Total/Ave. 

9,520 

0 

394 

0 

0 

9,520 

167 

3 

5,840 

Bui Iding 

9,520 

0 

394 

0 

0 

9,520 

167 

3 

5,840 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

- —  Cooling  Load - 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(CfB) 

Hours 

(%) 

Hours 

Cap. 

(Cfro) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-23,224 

19 

466 

440,0 

0 

0 

0.0 

0 

0 

§  » 

10 

0.0 

0 

0 

-46,449 

18 

426 

880.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-69,673 

15 

368 

1,320.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-92,897 

18 

427 

1,760.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-116,122 

16 

385 

2,200.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-139,346 

10 

241 

2,640.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-162,570 

4 

86 

3,080.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-185,794 

0 

0 

3,520.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-209,019 

0 

0 

3,960.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-232,243 

0 

0 

4,400.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-255,467 

0 

0 

4,840.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-278,692 

0 

0 

5,280.0 

0 

0 

0.0 

0 

0 

60  " 

65 

0.0 

0 

0 

-301,916 

0 

0 

5,720.0 

0 

0 

0.0 

0 

0 

65  » 

70 

0.0 

0 

0 

-325,140 

0 

0 

6,160.0 

0 

0 

0.0 

0 

0 

70  ■= 

75 

0.0 

0 

0 

-348,365 

0 

0 

6,600.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-371,589 

0 

0 

7,040.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-394,813 

0 

0 

7,480.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-418,037 

0 

0 

7,920.0 

0 

0 

0.0 

0 

0 

9  0  •> 

95 

0.0 

0 

0 

-441,262 

0 

0 

8,360.0 

0 

0 

0,0 

0 

0 

95  - 

100 

0.0 

0 

0 

-464,486 

0 

0 

8,800.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,361 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kU) 

(Therm) 

(Thrm/hr) 

Jan 

3,734 

18 

858 

3 

Feb 

3,376 

18 

683 

3 

March 

3,943 

18 

177 

2 

April 

3,292 

18 

0 

0 

May 

3,578 

18 

0 

0 

June 

3,556 

18 

0 

0 

July 

3,314 

18 

0 

0 

Aug 

3,710 

18 

0 

0 

Sept 

3,292 

18 

0 

0 

Oct 

3,578 

18 

0 

0 

Nov 

3,516 

18 

169 

1 

Dec 

3,538 

18 

582 

2 

Total 

42,426 

18 

2,469 

3 

Building  Energy  Consunpt ion  =  41,147  (Btu/Sq  Ft/Year)  Floor  Area  »  9,520  (Sq  Ft) 

Source  Energy  Consumption  =  41,949  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  18»5  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Stis  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 


0.4  2.15 
0.4  2.15 
0,0  0.00 
0.0  0.00 


18.1 

0.0 

0.0 

18.1 


97.85 

0.00 

0.00 

97.85 


18.5  100.00 
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ESOS  STU)Y  AT  WSMR  -  BUILDING  1788 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

INFRARED  HEATERS:  ALT  l-BSLN,  ALT2-ECO 


ELPASO.U 


Weather  File  Code: 

Location; 

latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number; 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Neat  Factor: 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( B tu- mi n . /h r/cuf t/ F ) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  14:49:29  1/21/91 

Dataset  Name:  1788  -TM 
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*************************  COOLING  COIL  PEAK  **♦*♦*’ 
Peaked  at  Time  ==>  Ko/Hr:  0/  0 

Outside  Air  ==>  OADB/Vffi/HR:  0/  0/  0.0 


CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 
Mo/Hr:  0/0  *  Mo/Hr:  13/  1 

OAOB:  0  *  OADB:  24 


* 


Space 

Ret.  Air 

Ret,  Air 

Net  Percnt  * 

space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Ser^.^^Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiii) 

(Btuh) 

(Btuh) 

(Btiii) 

(X>  * 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0,00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0,00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-15,851 

-15,851 

6.96 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-7,769 

-7,769 

3.41 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

-125,740 

-125,740 

55.21 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0,00  * 

0 

0.00 

* 

-10,933 

-10,933 

4.80 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

-67,454 

-67,454 

29.62 

Sub  Total s=> 

0 

0 

0 

0.00  * 

0 

0,00 

* 

-227,747 

-227,747 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

o.oo 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total «> 

0 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0.00 

Supc  Fan  Heat 

0 

0,00  * 

0.00 

* 

0 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

w 

Duct  Heat  Pkup 

0 

0 

0,00  * 

0.00 

* 

0 

0.00 

OV/UMOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

« 

it 

0 

0.00 

Grand  Totalss> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-227,747 

-227,747 

100.00 

kbWI - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

<Mbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  9,520 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0,0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

ExFlr 

394 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0 

0.0 

0.0  0.0 

0.0 

Roof  9,520 

0  0 

Totals  0-0 

0.0 

Wall  6,006 

167  3 

■--HEATING 

COIL  SELECTION 

1 . 

'AIRFLOWS  (Cfm) 

--ENGINEERING  C 

IHECKS-- 

--TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

88.0 

Main  Htg 

-200.0 

8,800 

64.3 

88,0 

Infil 

0 

1,904 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

61.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

8,800 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

61.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0,00 

Ret/OA 

0.0 

61.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

8,800 

No.  People 

0 

Runarnd 

0.0 

61.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  %  OA 

0,0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.92 

Fn  BldTD 

0.0 

0.1 

Total 

-200.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-21.01 

Fn  Frict 

0.0 

0.2 
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BUILDING  U- VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1788 


BUILDING  U-VALUES 


Room  U-Values .  Room  Room 

(Btu/hr/sqft/F)  Hass  Capac. 


Room 

Sunmr 

Wintr 

Nunber 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

1 

HIGH  BAY  1 

0.000 

0.750 

0.000 

0.000 

2 

HIGH  BAY  2 

0.000 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

Building 

0.000 

0.750 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1788 


Surmr 

Wintr 

(lb/ 

(Btu/ 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.045 

1.140 

1.259 

0.603 

0.000 

65.2 

13.93 

0.045 

1.140 

1,259 

0.564 

0.000 

69.6 

14.82 

0.045 

1.140 

1.259 

0.582 

0.000 

67.4 

14.38 

0.045 

1.140 

1.259 

0.582 

0.000 

67.4 

14.38 

0.045 

1.140 

1,259 

0.582 

0.000 

67.4 

14.38 

U  I  L 

DING 

A  R 

E  A  S  - 

Floor 

Nunber  of  Area/Dupl 
Room  Dup I i cate  Room 

Nunber  Description  Fir  Rra  (sqft) 

1  HIGH  BAY  1  11  4,760 

2  HIGH  BAY  2  11  4,760 

Zone  1  Total/Ave. 

System  1  Total/Avee 

Bui Iding 
t 


Total- 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

4,760 

.  0 

394 

0 

4,760 

0 

0 

0 

9,520 

0 

394 

0 

9,520 

0 

394 

0 

9,520 

0 

394 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

(%> 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

4,760 

51 

2 

2,664 

0 

4,760 

115 

4 

3,176 

0 

9,520 

167 

3 

5,540 

0 

9,520 

167 

3 

5,840 

0 

9,520 

167 

3 

5,840 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  - Celling  Load . . Heating  Load -  - Cooling  Airflow . Heating  Airflow 


Design 

Load 

Cap. 

(Ton) 

Hours 

(X) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-10,000 

12 

191 

440.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-20,000 

6 

103 

880.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-30,000 

8 

122 

1,320.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-40,000 

4 

61 

1,760.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-50,000 

7 

114 

2,200.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-60,000 

7 

115 

2,640.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-70,000 

10 

154 

3,080.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-80,000 

8 

126 

3,520.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-90,000 

12 

190 

3,960.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-100,000 

10 

163 

4,400.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-110,000 

4 

70 

4,840.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-120,000 

6 

90 

5,280.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-130,000 

5 

87 

5,720.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-140,000 

2 

29 

6,160.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-150,000 

0 

0 

6,600.0 

0 

0 

0.0 

0 

0 

75  - 

SO 

0.0 

0 

0 

-160,000 

0 

0 

7,040.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-170,000 

0 

0 

7,480.0 

0 

0 

O.D 

0 

0 

85  - 

90 

0,0 

0 

0 

-180,000 

0 

0 

7,920.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-190,000 

0 

0 

8,360.0 

0 

0 

0.0 

0 

0 

95  • 

100 

0.0 

0 

0 

-200,000 

0 

0 

8,800.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

7,145 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,742 

18 

556 

2 

Feb 

3,310 

18 

410 

2 

March 

3,758 

18 

29 

1 

April 

3,292 

18 

0 

0 

May 

3,578 

18 

0 

0 

June 

3,556 

18 

0 

0 

July 

3,314 

18 

0 

0 

Aug 

3,710 

18 

0 

0 

Sept 

3,292 

18 

0 

0 

Oct 

3,578 

18 

0 

0 

Nov 

3,320 

18 

30 

1 

Dec 

3,564 

18 

339 

2 

Total 

42,013 

18 

1,365 

2 

Building  Energy  Consunnption  =  29,401  (Btu/Sq  Ft/Year)  Floor  Area  «  9,520  (Sq  Ft) 

Source  Energy  Consumption  »  29,844  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  18.5  <kW) 

Yearly  Time  of  Peak  9  <hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 

Grand  Total 


0.0  0.00 

0.4  2.15 
0.4  2.15 
0.0  0.00 
0.0  0.00 

18o1  97.85 
0.0  0.00 
0.0  0.00 
18-1  97.85 

18.5  100.00 
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*****4kA*************A************************************»********** ********* 
***************************************************************************** 


TRACE  600  ANALYSIS 


by 


***************************************************************************** 

***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1794 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  1-BSLN,  ALT2-ECO 


y 


Weather  File  Code: 

Location: 

ELPASO. 

.W 

Latitude: 

31c0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25o8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb; 

64 

(F) 

Winter  Design  Dry  Bulbs 

24 

(F) 

Summer  Ground  Relectance: 

o 

CM 

O 

Winter  Ground  Relectance: 

O 

to 

O 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod; 

0.9575 

{ Btu-min. /hr/cuft/F ) 

Latent  Heat  Factor; 

4,214.8 

(Btu-min. /hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min. /hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


8:48:15  1/20/92 

1794  .TM 
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System 


Block 


UNIT  HEATERS 


*************************  COOLING  COIL  PEAK  ********* 
Peaked  at  Time  ==>  Mo/Hr:  0/  0 

Outside  Air  ==>  OADB/WB/HR:  0/  0/  0.0 


t**********************  CLG  SPACE  PEAK  **** 

*  Mo/Hr:  0/  0 

*  OADB:  0 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total=*> 
Internal  Loads 
Lights 
People 


Space 

Senso+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret.  Air  Ret.  Air 
Sensible  Latent 


Net  Percnt 
Total  Of  Tot 


(Btuh) 

0 

0 

0 

0 

0 

0 


(Btuh) 


(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


(%) 

OcOO 

OoOO 

0.00 

0.00 

0.00 

0.00 

0.00 

OcOO 

0.00 

0.00 

0.00 

0.00 


Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 

(*) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


»***«*«  HEATING  COIL  PEAK 
Mo/Hr:  13/  1 
OADB:  24 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-185,919 

0 

-110,117 

-209,775 

0 

-18,850 

-205,406 

-730,067 

0 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-185,919 

0 

-110,117 

-209,775 

0 

-18,850 

-205,406 

-730,067 

0 

0 


Percnt 
Of  Tot 

(*) 

0.00 

0.00 

25.47 

0.00 

15.08 

28.73 

0.00 

2.58 

28.14 

100.00 


0.00 

0.00 


Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total— > 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

Sup.  Fan 

Heat 

0 

0,00 

* 

0.00 

* 

0 

m 

Ret.  Fan 

Heat 

0 

0 

0,00 

* 

0.00 

n 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

• 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0,00 

* 

0 

0.00 

Terminal 

Bypass 

0 

0 

0 

0.00 

It 

OcOO 

* 

0 

0.00 

Grand  Total®‘»> 

0 

0 

0 

0 

OcOO 

It 

0 

0.00 

*  -730, 

067  -730, 

067 

100.00 

pnrT.  crT.rrwpTnM, 

Total  Capacity  Sens 

Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (af] 

(%) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

17,441 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

ExFlr 

613 

Opt  Vent 

0.0 

0,0 

0.0 

0 

0.0 

0.0 

0 

0 

0.0 

0.0 

0.0 

Roof 

17,441 

0  0 

Totals 

0.0 

0.0 

Wall 

10,926 

2,132  20 

(F) - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft  0,00 

SADB 

0,0 

101.2 

Main  Htg 

-1,209.0 

21,075 

41.3 

101.2 

Infil 

0 

5,232 

Clg 

Cfm/Ton 

0,00 

Plenum 

0.0 

65.0 

Aux  Htg 

Preheat 

Reheat 

Huffiidif 

Opt  Vent 

Total 


0.0 

0.0 

0.0 

0.0 

0.0 

-1,209.0 


0.0 

0.0 

0.0 

0,0 

0.0 


0.0 

0,0 

0.0 

0.0 

0.0 


Supply 

Mincfm 

Return 

Exhaust 

Rm  Exh 

Auxil 


21,075 

0 

21,075 

0 

0 

0 


Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No.  People 
Htg  %  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


0.00 

0.00 

0 

0.0 

1.21 

-69.32 


Return 
Ret/OA 
Runarnd 
Fn  MtrTD 
Fn  BldTD 
Fn  Frict 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


65.0 

65.0 

65.0 

0.1 

0.1 


D6-122 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1794 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


-  Ventilation  — 

- Op. 

Vent. - 

-  Humidif.  - 

Room 

Airflow 

Sensible 

Airflow 

Sensible 

Airflow 

Sensible  Airflow 

Latent 

Total 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

ROOM 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

~ZOTlG 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1794 

- AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  time  of  Coil  Peak} 


Supply 

Return 

System 

Fan 

Fan 

Exhaust 

Room 

Heat 

Beat 

Heat  Loss 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

1 

ROOM  1 

0 

0 

0 

Zone 

1  Total /Ave . 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

System 

1  Block 

0 

0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1794 


Heating  - 

System  Room  Run  System 


Exhaust 

Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow 

Airflow 

Airflow 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

0 

0 

0 

0 

0 

0 

0 

21,075 

0 

0 

0 

0 

0 

0 

0 

21,075 

0 

0 

0 

0 

0 

0 

0 

21,075 

0 

0 

0 

0 

0 

0 

0 

21,075 

0 

0 

0 

0 

0 

0 

0 

21,075 

BUILDING  U-VALUES 


Room 


Number 

Description 

Part, 

1  ROOM  1 

0.000 

Zone 

1  Total /Ave, 

0.000 

System 

1  Total /Ave. 

0.000 

Building 

0.000 

Room  U-Values 
(Btu/hr/sqft/F) 


Summr 

Wintr 

Summr 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

0.750 

0.000 

0.000 

0.260 

1.140 

0.750 

0.000 

0.000 

0.260 

1.140 

0.750 

0.000 

0.000 

0.260 

1.140 

0.750 

0.000 

0.000 

0.260 

1.140 

Room 

Room 

Mass 

Capac. 

Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1.259 

0.582 

0.000 

85.6 

18.02 

1.259 

0.582 

0.000 

85.6 

18.02 

1.259 

0.582 

0.000 

85.6 

18.02 

1.259 

0.582 

0.000 

85.6 

18.02 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1794 


V  600 


BUILDING  AREAS 


Floor 

Total 

Number  of 

Area/Dupl 

Floor 

Partition 

Rocm 

Duplicat:e 

Room 

Area 

Area 

Nimbsr 

Description 

Fir 

Hm 

(sqft) 

(sqft) 

(sqft) 

1 

won  1 

1 

1 

17,441 

17,441 

0 

Zone 

1  Total/Ave . 

17,441 

0 

Syst^ 

1  Total/Ave. 

17,441 

0 

Building 

17,441 

0 

Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/If 

Area 

Area 

/W1 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

613 

0 

0 

17,441 

2,132 

20 

8,794 

613 

0 

0 

17,441 

2,132 

20 

8,794 

613 

0 

0 

17,441 

2,132 

20 

8,794 

613 

0 

0 

17,441 

2,132 

20 

8,794 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 

_ SYSTEM  LOAD 


System  Totals 


Percent 

— —  Cooling  Load 

— — 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

0  - 

5 

0.0 

0 

0 

-60,450 

13 

320 

5  - 

10 

o 

o 

0 

0 

-120,900 

15 

393 

10  - 

15 

0,0 

0 

0 

-181,350 

13 

339 

15  - 

20 

o 

o 

0 

0 

-241,800 

15 

379 

20  - 

25 

0.0 

0 

0 

-302,250 

18 

449 

25  - 

30 

0-0 

0 

0 

-362,700 

14 

363 

30  - 

35 

o 

o 

0 

0 

-423,150 

9 

238 

35  - 

40 

0.0 

0 

0 

-483,600 

2 

60 

40  - 

45 

o 

o 

0 

0 

-544,050 

0 

0 

45  - 

50 

0.0 

0 

0 

-604,500 

0 

0 

50  - 

55 

0.0 

0 

0 

-664,950 

0 

0 

55  - 

60 

o 

o 

0 

0 

-725,400 

0 

0 

60  - 

65 

0-0 

0 

0 

-785,850 

0 

0 

65  - 

70 

0.0 

0 

0 

-846,300 

0 

0 

70  - 

75 

0.0 

0 

0 

-906,750 

0 

0 

75  - 

80 

o 

o 

0 

0 

-967,200 

0 

0 

80  - 

85 

0-0 

0 

0 

-1,027,650 

0 

0 

85  - 

90 

o 

o 

0 

0 

-1,088,100 

0 

0 

90  - 

95 

0.0 

0 

0 

-1,148,550 

0 

0 

95  - 

100 

o 

o 

0 

0 

-1,209,000 

0 

0 

Hours 

Off 

0.0 

0 

8,760 

0 

0 

6,219 

V  600 
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PROFILE 


-  Cooling  Airflow  -  -  Heating  Airflow 


Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

(Cfm) 

(%) 

(Cfm) 

(%) 

1, 

053.7 

0 

0 

0.0 

0 

0 

2/ 

107-5 

0 

0 

0.0 

0 

0 

3, 

161-3 

0 

0 

0.0 

0 

0 

4, 

215.0 

0 

0 

0.0 

0 

0 

5, 

268-8 

0 

0 

0.0 

0 

0 

6| 

,322.5 

0 

0 

0.0 

0 

0 

7, 

,376-3 

0 

0 

0.0 

0 

0 

,430.0 

0 

0 

0.0 

0 

0 

9. 

,483.8 

0 

0 

0.0 

0 

0 

10, 

,537-5 

0 

0 

0.0 

0 

0 

11, 

,591.3 

0 

0 

0.0 

0 

0 

12, 

,645.0 

0 

0 

0.0 

0 

0 

13, 

,698.8 

0 

0 

0.0 

0 

0 

14, 

,752-5 

0 

0 

0.0 

0 

0 

15, 

,806-3 

0 

0 

0.0 

0 

0 

16, 

,860.0 

0 

0 

0.0 

0 

0 

17, 

,913.8 

0 

0 

0.0 

0 

0 

18 

,967.5 

0 

0 

0.0 

0 

0 

20 

,021.3 

0 

0 

0.0 

0 

0 

21 

,075.0 

100 

8,760 

0-0 

0 

0 

0.0 

0 

0 

0.0 

0 

8,760 
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monthly  energy  consumption  -  ALTERNATIVE  1 

- - - MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kvm) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

5,886 

28 

2,835 

8 

Feb 

5,323 

28 

2,207 

8 

March 

5,819 

28 

579 

4 

April 

4,984 

27 

0 

0 

May 

5,416 

27 

0 

0 

June 

5,383 

27 

0 

0 

July 

5,016 

27 

0 

0 

Aug 

5,616 

27 

0 

0 

Sept 

4,984 

27 

0 

0 

Oct 

5,416 

27 

0 

0 

Nov 

5,303 

28 

711 

4 

Dec 

5,596 

28 

2,049 

7 

Total 

64,742 

28 

8,381 

8 

Building  Energy  Consumption  =  60,725  (Btu/Sq  Ft/Year)  Floor  Area  *  17,441  (Sq  Ft) 

Source  Energy  Consumption  ~  62,212  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  28.3  (kW) 

Yearly  Time  of  PeeUc  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.9 

3.18 

Sub  Total 

0.9 

3.18 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

27,4 

96.82 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

o 

o 

o 

Sub  Total 

27.4 

96.82 

Grand  Total 

28.3 

100.00 

12 
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** 

**  TRACE  600  ANALYSIS  ** 

**  ** 
** 


by 


*«************************«************************i^«****«******«***«**««*«*« 
***************************  *******«*«*****«#«**********«***«««*««*«««^«*««^^ 


ESOS  STUDY  AT  WSMR  -  BUILDING  1794 
UNITE  SANDS  MISSILE  RANGE  NH 
US  ARMY  y 

EMC  ENGINEERS,  INC.  V 

INFRARED  HEATERS:  ALT  1-BSLN,  ALT2-ECO 


ELPASO.W 


Weather  File  Code; 
Location: 

Latitude: 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Suiiner  Clearness  Number: 
Uinter  Clearness  NLnt>er: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sunnmer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0,20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min,/hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Oate  Program  was  Run: 
Dataset  Name: 


4:40:22  1/21/92 

1794  .TM 


D6-129 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


System 


1 


Block 


RAD 


•  RADIATION 


*************************  COOLING  COIL  PEAK  ********************************  cLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  =*> 

OADB/UB/HR: 

0/  0/ 

0.0 

* 

* 

OADB:  1 

0 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

CBtuh) 

(Btuh) 

(Btuh)  (Btuh) 

m 

* 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-167, 7S0  -167,780 

25.46 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

OeOO 

* 

-99,422  -99,422 

15.09 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-189,309  -189,309 

28.73 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-17,011  -17,011 

2.58 

Inf i Itration 

0 

0 

0.00 

♦ 

0 

0.00 

* 

-185,366  -185,366 

28.13 

Sub  Total ==> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-658,888  -658,888 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Sub  Total2=> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0,00 

*' 

0 

0.00 

* 

0  0 

0^ 

Supo  Fan  Heat 

0 

0,00 

* 

0.00 

* 

0 

M 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0,00 

* 

0 

oW 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00 

* 

0.00 

* 

0 

0-00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

if 

0,00 

* 

0 

0.00 

Grand  Total==> 

0 

0  0 

0 

0.00 

* 

0 

0.00 

* 

-658,888  -658,888 

100.00 

Total  Capacity 

Sens  Cap-  Coil  Airfl  Entering  DB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf} 

1  (%) 

(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grains 

Floor  17,441 

Main  Clg  0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Part  0 

Aux  Clg  0,0 

0.0 

0.0 

0  0.0 

0.0 

0 

.0 

0.0  0.0 

0.0 

ExFlr  613 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof  17,441 

0  0 

Totals  0.0 

0.0 

Wall  10,926  2,132  20 

1  A  nu 

UMtLXb--  --TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfra)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00  SAOB  0.0 

61.1 

Main  Htg  -700.0 

0  0.0 

0.0 

Inf  i  1 

0 

5,232  Clg 

Cfm/Ton 

0.00  Plenum  0.0 

61.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg 

Sqft/Ton 

0.00  Return  0.0 

61.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

61.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0  Runarnd  0.0 

61.0 

Hiinidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0  Fn  HtrTO  0.0 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00  Fn  BldTO  0.0 

0.1 

Total  -700.0 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-40.14  Fn  Frict  0.0 

0.2 
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Trane  Air  Conditioning  Economics 
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AIRFLOU  HEATING  LOADS 
(At  time  of  Coil  Peak) 


---  Ventilation  -- 

- op. 

Vent. . 

'• —  Reheat - - 

-  Humidif. - 

Room 

Airflow 

Sensible  Airflow 

Sensible  Airflow 

Sensible  Airflow 

Latent 

Total 

Nunber 

Description 

(Cfni) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

ROOM 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1794 

. AIRFLOW  HEAT  GAIN  AND  LOSS 

(At  time  of  Coil  Peak) 


Heating 


Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust 

Exhaust 

Ducted 

Plenun 

Around  Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

ROOM 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1 

Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BUILDING  U-VALUES  •  ALTERNATIVE  2 
INFRARED  HEATERS  -  1794 

. .  BUILDING  UPVALUES 


Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 
1  ROOM  1 

Zone  1  Total/Ave, 

System  1  Total/Ave, 

Building 


Summr 

Wintr 

Part. 

ExFlr 

Skylt 

Skylt 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

Summr 

Wintr 

Roof 

Windo 

Windo 

Wall 

0.260 

1.140 

1.259 

0.582 

0.260 

1.140 

1.259 

0.582 

0.260 

1.140 

1.259 

0.582 

0.260 

1.140 

1.259 

0.582 

Room 

Room 

Hass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

85.6 

18.02 

0.000 

85.6 

18.02 

0.000 

85.6 

18.02 

0.000 

85.6 

18.02 
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BUILDING  AREAS 


Floor 

Number  of  Area/Dupl 
Rocm  Duplicate  Room 

Nun4)er  Description  Fir  Rm  (sqft) 

1  ROOM  1  1  1  17.441 

Zone  1  Total/Ave. 

System  1  Total/Ave. 

Building 

t 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

17,441 

0 

613 

0 

17,441 

0 

613 

0 

17,441 

0 

613 

0 

17,441 

0 

613 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/Wl 

Area 

iX) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

17,441 

2,132 

20 

8,794 

0 

17,441 

2,132 

20 

8,794 

0 

17,441 

2,132 

20 

8,794 

0 

17,441 

2,132 

20 

8,794 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X> 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-35,000 

7 

123 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-70,000 

10 

186 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-105,000 

11 

194 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-140,000 

7 

121 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-175,000 

10 

179 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-210,000 

7 

137 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-245,000 

12 

228 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-280,000 

10 

182 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-315,000 

12 

211 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-350,000 

8 

149 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-385,000 

6 

109 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-420,000 

1 

10 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-455,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-490,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

70  " 

75 

0,0 

0 

0 

-525,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0,0 

0 

0 

-560,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-595,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-630,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-665,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-700,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,931 

0.0 

0 

8,760 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION  . 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(My) 

(kW) 

(Therm) 

(Thrin/hr) 

Jan 

5,470 

28 

1,895 

6 

Feb 

4,963 

28 

1,344 

6 

March 

5,676 

28 

116 

3 

Apn*  t 

4,984 

27 

0 

0 

May 

5,416 

27 

0 

0 

June 

5,383 

27 

0 

0 

July 

5,016 

27 

0 

0 

Aug 

5,616 

27 

0 

0 

Sept 

4,984 

27 

0 

0 

Oct 

5,416 

27 

0 

0 

Nov 

5,028 

28 

191 

3 

Dec 

5,188 

28 

1,196 

5 

Total 

63,140 

23 

4,742 

6 

Building  Energy  Consumption  =  39,543  (Btu/Sq  Ft/Year)  Floor  Area  =  17,441  (Sq  Ft) 

Source  Energy  Consimption  =  40,384  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  27.8  <kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 
Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 

Grand  Total 


0.0  OoOO 

0,4  1,34 
0.4  1,34 
0.0  0.00 
0.0  0.00 

27,4  98,66 
0,0  0,00 
0,0  0,00 
27,4  98.66 

27,8  100,00 
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*******<>**ik****lk*<t*****llt**lt***lk<r*  ************************************  ******** 


TRACE 


600  ANALYSIS 


by 


*****i^******<k***1»************  *******************************  ***************** 
***ik<t***ik*********lk*<»***********<>*****  *********  ****************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1827 
WHITE  SANDS  MISSILE  RANGE  NM 


US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

INFRARED  HEATERS:  ALT  1-BSLN, 

ALT2-ECO 

Weather  File  Code; 

ELPASO. 

.w 

Location: 

Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575 

( Btu-min . /hr/cuf t/F ) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min . /hr/cuf t ) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology;  TETD/Time  Averaging 

Time/Date  Program  was  Run:  14;  9:55  1/19/92 

Dataset  Name:  1827.  .TM 
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System 


Block 


UH 


>  UNIT  HEATERS 


l>t******i»*ikik*Jk***lk********  COOLING  COIL  PEAK  ****ft*********1t**1tit**itii*** 


Peaked  at  Time  **> 

Mo/Hr:  0/0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hrs  13/  1 

Outside  Air  =-> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OADB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens. -flat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(*) 

Skylite  Solr 

0 

0 

0 

« 

o 

o 

o 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

o 

o 

o 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-116,407 

-116,407 

27.39 

Glass  Solar 

0 

0 

0 

o 

o 

o 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  » 

0 

0.00 

* 

-18,247 

-18,247 

4.29 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-158,930 

-158,930 

37.39 

Partition 

0 

0 

0.00  • 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-19,988 

-19,988 

4.70 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

* 

-111,460 

-111,460 

26.22 

Sub  Total==> 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-425,032 

-425,032 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

o 

b 

o 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

o 

o 

o 

Hisc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Celling  Load 

0 

0 

0 

0.00  * 

0 

o 

o 

b 

* 

0 

0 

o 

o 

o 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

o 

o 

b 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

OcOO  * 

o 

o 

b 

* 

0 

Retc  Fan  Heat 

0 

0 

0.00  * 

OcOO 

* 

0 

O.H 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

OcOO 

* 

0 

OcOO 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total=*> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-425,032 

-425,032 

100.00 

*****  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Total  Capacity 


— - COOLING  COIL  SELECTION - 

Sens  Cap.  Coil  Airfl  Entering  DB/Wl/HR 


Leaving  DB/Wl/HR 


Gross  Total 


-AREAS— - 

Glass  (sf) 


(») 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

14,196 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

650 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

14,196 

0  0 

Totals 

0.0 

0.0 

Wall 

10,534 

353  3 

WS  (cfm) 

CHECKS — 

(F) - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

98.6 

Main  Btg 

-780.0 

13,200 

36.3 

98.6 

Infil 

0 

2,839 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

13,200 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

65.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

13,200 

No. 

People 

0 

Runarnd 

0.0 

65.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.93 

Fn  BldTD 

0.0 

0.1 

Total 

-788.0 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-55.51 

Fn  Frict 

0.0 

0-2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1827 


-  A  I  R  F  1 

,OW  HEATIN 

(At  time  of  Coil 

G  L  0 

Peak) 

ADS - 

-  Ventilation  — 

- Op. 

Vent. - 

-  Humidif.  - 

Room 

Airflow 

Sensible 

Airflow 

Sensible 

Airflow 

Sensible 

Airflow 

Latent 

Total 

Number 

Description 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Bt\ih) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1827 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


-  Heating 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust  Exhaust 

Ducted 

Plenum 

Around 

Corrldr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow 

Airflow  Airflow 

Airflow  Airflow 

Humber 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,200 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,200 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,200 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,200 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

13,200 

BUILDING  U-VALUBS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1827 

- BUILDING  U-VALUES 


- Roon 

i  U-Val 

ues  — 

Room 

Room 

(Btu/hr/sqft/P) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

-Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0,000 

0.750 

0.000 

0.000 

0.200 

1.140 

1.259 

0.381 

0.000 

94.4 

19.77 

Zone 

1  Total/Ave. 

0.000 

0,750 

0.000 

0.000 

0.200 

1.140 

1.259 

0,381 

0.000 

94.4 

19.77 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.200 

1.140 

1.259 

0.381 

0.000 

94.4 

19.77 

Building 

0.000 

0.750 

0.000 

0.000 

0.200 

1.140 

1.259 

0.381 

0.000 

94.4 

19.77 
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BUILDING  AHEAS  “  ALTERNATIVE 
BASELINE  BUILDING  1827 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Rooio 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1  1 

14,196 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Zone 

1  Total/Ave. 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Syst^ 

1  Total/Ave. 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Building 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE 


1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

— Cooling  Load 

i - 

— —  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

{*) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

0  - 

5 

0.0 

0 

0 

-39,398 

9 

241 

660.0 

0 

0 

0.0 

0 

5  - 

10 

0.0 

0 

0 

-78,797 

18 

483 

1,320.0 

0 

0 

0.0 

0 

10  - 

15 

0.0 

0 

0 

-118,1.95 

20 

561 

1,980.0 

0 

0 

0.0 

0 

15  - 

20 

0.0 

0 

0 

-157,594 

19 

515 

2,640.0 

0 

0 

0.0 

0 

20  - 

25 

0.0 

0 

0 

-196,992 

15 

423 

3,300.0 

0 

0 

0.0 

0 

25  - 

30 

0.0 

0 

0 

-236,390 

13 

350 

3,960.0 

0 

0 

0.0 

0 

30  - 

35 

0.0 

0 

0 

-275,789 

7 

180 

4,620.0 

0 

0 

0.0 

0 

35  - 

40 

0.0 

0 

0 

-315,187 

0 

0 

5,280.0 

0 

0 

0.0 

0 

40  - 

45 

0.0 

0 

0 

-354,586 

0 

0 

5,940.0 

0 

0 

0.0 

0 

45  - 

50 

0.0 

0 

0 

-393,984 

0 

0 

6,600.0 

0 

0 

0.0 

0 

50  - 

55 

0.0 

0 

0 

-433,382 

0 

0 

7,260.0 

0 

0 

0.0 

0 

55  - 

60 

0.0 

0 

0 

-472,781 

0 

0 

7,920.0 

0 

0 

0.0 

0 

60  - 

65 

0.0 

0 

0 

-512,179 

0 

0 

8,580.0 

0 

0 

OcO 

0 

65  - 

70 

o 

o 

0 

0 

-551,578 

0 

0 

9,240.0 

0 

0 

0.0 

'  0 

70  - 

75 

0.0 

0 

0 

-590,976 

0 

0 

9,900.0 

0 

0 

0.0 

0 

75  - 

80 

0.0 

0 

0 

-630,374 

0 

0 

10,560.0 

0 

0 

0.0 

0 

80  - 

85 

0.0 

0 

0 

-669,773 

0 

0 

11,220.0 

0 

0 

0.0 

0 

85  - 

90 

0.0 

0 

0 

-709,171 

0 

0 

11,880.0 

0 

0 

0.0 

0 

90  - 

95 

0.0 

0 

0 

-748,570 

0 

0 

12,540.0 

0 

0 

0.0 

0 

95  - 

100 

0.0 

0 

0 

-787,968 

0 

0 

13,200.0 

100 

8,760 

0.0 

0 

Hours 

Off 

0,0 

0 

8,760 

0 

0 

6,007 

0.0 

0 

0 

0.0 

0 

Hours 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MOinmY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

- MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

2,285 

10 

1,856 

Feb 

2,066 

10 

1,405 

March 

2,304 

10 

299 

April 

1,757 

10 

0 

May 

1,909 

10 

0 

June 

1,898 

10 

0 

July 

1,768 

10 

0 

Aug 

1,980 

10 

0 

Sept 

1,757 

10 

0 

Oct 

1,909 

10 

0 

Nov 

2,078 

10 

559 

Dec 

2,215 

10 

1,410 

Total 

23,927 

10 

5,530 

Building  Energy  Consumption  = 

44, 

705  (Btu/Sq 

Source  Energy  Consuiaption  ** 

45, 

910  (Btu/Sq 

GAS  DMND 
On  Peak 
(Thm/hr) 

5 

5 

2 

0 

0 

0 

0 

0 

0 

0 

3 

4 

5 

Ft/ Year)  Floor  Area  =  14,196  {Sq  Ft) 

Ft /Year) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  10.3  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.6 

5.85 

Sub  Total 

0.6 

5.85 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

9.7 

94.15 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

9.7 

94.15 

Grand  Total 

10.3 

100.00 

12 
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*************  **i**********************i***4r<****«************«******ik*********** 
**  ** 


TRACE  600  ANALYSIS 


** 


**  by  ** 

*♦  ** 
***************************************************************************** 
***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1827 


UNITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  1-BSLN, 

Weather  File  Code: 

Location; 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 

Siirmer  Design  Wet  Bulb: 

Winter  Design  Dry  Bulb: 

Surnier  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod; 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ALT2-ECO 

ELPASO.U 


31,0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25o8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0,20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology;  TETO/Time  Averaging 

Time/Date  Program  was  Run:  6:41:52  1/21/92 

Dataset  Name:  1827  .TM 


T«;kr- 
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System 


1 


Block 


RAD 


RADIATION 


V  600 
PAGE 


IB 


*************************  COOLING  COIL 

PEAK  ***********************^********  CLG  SPACE  PEAK  **** 

r** 

*•***•  HEATING  COIL  PEAK  ******** 

Peaked  at  Time  ==> 

Mo/Hrs  0/  0 

* 

Mo/Hr:  0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OAOB:  0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Ser^ 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btiii) 

(Btuh) 

(Btiii) 

(%)  * 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-105,050  -105,050 

27.39 

Glass  Solar 

0 

0 

0 

OoOO  * 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

OoOO  * 

0 

0.00 

* 

-16,475  -16,475 

4.30 

Wall  Cond 

0 

0 

0 

OoOO  * 

0 

0.00 

* 

-143,425  -143,425 

37.39 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-18,037  -18,037 

4.70 

Infiltration 

0 

0 

0.00  * 

0 

0.00 

* 

-100,586  -100,586 

26.22 

Sub  Total==> 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

-383,574  -383,574 

100.00 

Internal  Loac^ 

* 

* 

Lights 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sii3  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sup,  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

°i 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

oW 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

0 

0 

_ 

0 

0 

0.00  * 

0 

0.00 

* 

-383,574  -383,574 

100.00 

- - - uvAiuinu  acuculiwn' 

/\K  LM^ 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/US/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grair^ 

Floor  14,196 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0,0 

Part  0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr  650 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Roof  14,196 

0  0 

Totals  0.0 

0.0 

Wall  10,534  353  3 

(F)--- 

ncAi  inu  wuti.  dcii 

.CLl iUN-----‘ 

iulNccXl 

Nu 

uncwXo"-  " -  I CnrcKA lUKco 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0  Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00  SAOB  0.0 

61.1 

Main  Htg  -349-5 

0  0.0 

0.0 

Inf  i  1 

0 

2,839  Clg 

Cf  m/T  on 

0.00  Plenum  0.0 

61.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg 

Sqft/Ton 

0.00  Return  0.0 

61.0 

Preheat  0-0 

0  0.0 

0.0 

Hincfm 

0 

0  Clg 

Btuh/Sqft 

0-00  Ret/OA  0.0 

61.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0  Runarnd  0.0 

61.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0  Fn  HtrTD  0.0 

0.1 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.00  Fn  BtdTO  0.0 

0.1 

Total  -349.5 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-24.62  Fn  Frict  0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1827 


AIRFLOW  HEATING  LOADS 
(At  time  of  Coil  Peak) 


---  Ventilation  -- 

- Op. 

Vent. - 

--  Humidif. 

Room 

Airflow 

Sensible 

Airflow 

Sensible  Airflow  Sensible  Airflow 

Latent 

Total 

Number 

Description 

(Cfiti) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

D 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0' 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOU  HEAT  GAIN/LOSS  -  ALTERNATIVE 

2 

INFRARED 

HEATERS  -  1827 

>..1  &  T  D  1 

;  1  rv  1 1 

ii  p  Ji  ▼ 

(At  time  of  Coil  Peak) 

N  D  L  0 

S  S  -■ 

Supply 

Return 

System 

Fan 

Fan 

Exhaust 

Room 

Heat 

Heat 

Heat  Loss 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

Zone 

1  Total/Ave. 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

System 

1  Block 

0 

0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1827 


Heating . . . . . 

System  Room  Run  System 

Exhaust  Exhaust  Ducted  Plenum  Around  Corridr  Return 
Total  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow  Airflow 


(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BUILDING  UPVALUES 


Room  Upvalues 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  1ST  FLOOR 
Zone  1  Total/Ave, 

System  1  Total/Ave, 

Building 


Summr 

Wintr 

Part. 

ExFlr 

Sky  It 

Sky  It 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

Simmr 

Wintr 

Roof 

Windo 

Windo 

Wall 

0.200 

1.U0 

1.259 

0.381 

0.200 

1.U0 

1.259 

0.381 

0.200 

1.140 

1.259 

0.381 

0.200 

1.140 

1.259 

0.381 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

94.4 

19.77 

0.000 

94.4 

19.77 

0.000 

94.4 

19.77 

0.000 

94.4 

19.77 
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BUILDING  AREAS 


Floor  Total  Exposed 


Nunber  of 

Area/D upl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Nurnber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

14,196 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Zone 

1  Total/Ave. 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Syst^ 

1  Total/Ave. 

14,196 

0 

650 

0 

0 

14,196 

353 

3 

10,180 

Building 

14,196 

0  , 

650 

0 

0 

14,196 

353 

3 

10,180 

t 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

- —  Cooling  Load  ---- 

----  Cooling  Airflow 

--—  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

0  - 

5 

0.0 

0 

0 

-17,475 

10 

222 

OoO 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-34,950 

8 

189 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-52,425 

11 

242 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-69,900 

7 

151 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-87,375 

8 

194 

0.0 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-104,850 

5 

113 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-122,325 

9 

200 

0.0 

0 

0 

0.0 

0 

0 

35  - 

40 

0.0 

0 

0 

-139,800 

6 

142 

0.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

-157,275 

9 

210 

0.0 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-174,750 

8 

183 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-192,225 

7 

160 

0.0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-209,700 

7 

149 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-227,175 

5 

108 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-244,650 

1 

20 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-262,125 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-279,600 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-297,075 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-314,550 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-332,025 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

-349,500 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,477 

0.0 

0 

8,760 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSIWPTION  -  ALTERNATIVE  2 

... - .......... . . . . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

2,285 

10 

1,281 

4 

Feb 

2,013 

10 

885 

3 

March 

2,093 

10 

50 

2 

Apri  1 

1,757 

10 

0 

0 

May 

1,909 

10 

0 

0 

June 

1,898 

10 

0 

0 

July 

1,768 

10 

0 

0 

Aug 

1,980 

10 

0 

0 

Sept 

1,757 

10 

0 

0 

Oct 

1,909 

10 

0 

0 

Nov 

2,042 

10 

164 

2 

Dec 

2,215 

10 

901 

3 

Total 

23,627 

10 

3,281 

4 

Building  Energy  Consuaption  =  28,795  (Btu/Sq  Ft/Year)  Floor  Area  =  14,196  (Sq  Ft) 

Source  Energy  Consiraption  =  29,510  vBtu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  10.3  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

0.0 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.6 

5.85 

Sub  Total 

0.6 

5.85 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

9-7 

94.15 

Base  Utilities 

0.0 

0.00 

Hisc  Equipment 

0.0 

0.00 

Sub  Total 

9.7 

94.15 

Grand  Total 

10.3 

100.00 

X 
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Block 


UH 


-  UNIT  HEATERS 


System  1 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  SEATING  COIL  PEAK  ******** 


Peaked  at  Tim©  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr;  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

OADB: 

0 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt 

* 

Space 

Percnt 

* 

space  Peak 

Coil  Peak 

Percnt 

Sens 

.H^Lat. 

Sensible 

Latent 

Total  Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

{%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

0.00 

Skylit©  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

-23,122 

-23,122 

8.01 

Glass  Solar 

0 

0 

0 

0,00 

* 

0 

0,00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-21,797 

-21,797 

7.55 

Wall  Cond 

0 

0 

0 

0,00 

* 

0 

0,00 

* 

-128,821 

-128,821 

44.64 

Partition 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0,00 

* 

0 

0.00 

* 

-16,421 

-16,421 

5.69 

Infiltration 

0 

0 

0,00 

* 

0 

0,00 

* 

-98,396 

-98,396 

34.10 

Sub  Total»*> 

0 

0 

0 

0.00 

* 

0 

0.00 

ft 

-288,555 

-288,555 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0,00 

* 

0 

0,00 

* 

0 

0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0,00 

* 

0 

0,00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.^ 

Supo  Fan  Heat 

0 

0,00 

* 

0.00 

* 

0 

Retc  Fan  Heat 

0 

0 

OoOO 

* 

0.00 

* 

0 

O.OT 

Duct  Heat  Pkup 

0 

0 

0,00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0,00 

* 

* 

0.00 

« 

* 

0 

0.00 

Grand  Total*«> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-288,555 

-288,555 

100.00 

_ - - 

Total  Capacity 

Sena  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F 

Grains 

Deg  F  Deg  F  Grains 

Floor  12, 

,532 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0 

0 

.0 

0,0  0. 

.0  0,0 

Part 

0 

Aux  Clg  0 . 0 

0.0 

0,0 

0 

0.0  0.0 

0 

.0 

0.0  0. 

.0  0.0' 

ExFlr 

534 

Opt  Vent  0 . 0 

0,0 

0.0 

0 

0.0  0.0 

0 

.0 

0.0  0. 

.0  0.0 

Roof  12 , 

,532 

0  0 

Totals  0 . 0 

0.0 

Wall  8, 

,544 

422  5 

"HEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


- "ENGINEERING  CHECKS - 


— TEMPERATURES  (F) - 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0.0 

104,2 

Main  Htg 

-466.6 

7,695 

40.8 

104.2 

Infil 

0 

2,506 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

65.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

7,695 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

65.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

65.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

7,695 

No. 

People 

0 

Runarnd 

0.0 

65.0 

Humldif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0,0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.61 

Fn  BldTD 

0.0 

0.1 

Total 

-466.6 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-37.23 

Fn  Frict 

0.0 

0.2 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  1 
BASELINE  BUILDING  1833 

- AIRFLOW  HEATING  LOADS 

(At  time  of  Coil  Peak) 


- Ventilation  — - Op.  Vent. - - Reheat  — — -  - Humidif. 

Room  Airflow  Sensible  Airflow  Sensible  Airflow  Sensible  Airflow  Latent  Total 

Number  Description  (Cfm)  (Btuh)  (Cfm)  (Btuh)  (Cfm)  (Btuh)  (Cfm)  (Btuh)  (Btuh) 

1  1ST  FLOOR  0  00  00  00  0  0 

Zone  1  Total/Ave.  0  00  00  00  0  0 

Zone  1  Block  0  00  00  00  0  0 

System  1  Total/Ave.  0  00  00  00  0  0 

System  1  Block  0  00  00  00  0  0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1833 

_ AIRFLOW  HEAT  GAIN  AND  LOSS - 

(At  time  of  Coil  Peak) 


Heating 


Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust 

Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow 

Airflow 

Airflow  Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,695 

Zone 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,695 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,695 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,695 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7,695 

BUILDING  U- VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  1833 

- - - - - BUILDING  U-VALUES 


- Room 

U-Val 

ues - 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.387 

0.000 

91.5 

19.21 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1,259 

0.387 

0.000 

91.5 

19.21 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.387 

0.000 

91.5 

19.21 

Building 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0,387 

0.000 

91.5 

19.21 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  1833 


BUILDING  AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Number 

Description 

Fir 

Km 

(sqft) 

1 

1ST  FLOOR 

1 

1 

12,532 

Zone 

1  Total /Ave. 

System 

1  Total /Ave. 

Building 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

12,532 

0 

534 

0 

12,532 

0 

534 

0 

12,532 

0 

534 

0 

12,532 

0 

534 

0 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

/Rf 

Area 

Area 

/W1 

Area 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

12,532 

422 

5 

8,122 

0 

12,532 

422 

5 

8,122 

0 

12,532 

422 

5 

8,122 

0 

12,532 

422 

5 

8,122 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load 

— 

-  Cooling  Airflow 

““““  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

0  - 

5 

0.0 

0 

0 

“23,328 

10 

240 

384.7 

0 

0 

0.0 

0 

0 

5  - 

10 

o 

o 

0 

0 

-46,656 

23 

565 

769.5 

0 

0 

0.0 

0 

0 

10  - 

15 

o 

o 

0 

0 

“69,984 

14 

334 

1,154.2 

0 

0 

0.0 

0 

0 

15  - 

20 

o 

o 

0 

0 

-93,312 

20 

503 

1,539.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

“116,640 

15 

380 

1,923.7 

0 

0 

0.0 

0 

0 

25  - 

30 

0.0 

0 

0 

-139,968 

10 

243 

2,308.5 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

“163,296 

8 

197 

2,693.3 

0 

0 

0.0 

0 

0 

35  - 

40 

OeO 

0 

0 

“186,624 

0 

0 

3,078.0 

0 

0 

0.0 

0 

0 

40  - 

45 

0.0 

0 

0 

“209,952 

0 

0 

3,462.8 

0 

0 

0.0 

0 

0 

45  - 

50 

0.0 

0 

0 

-233,280 

0 

0 

3,847.5 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

“256,608 

0 

0 

4,232.3 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-279,936 

0 

0 

4,617.0 

0 

0 

0.0 

0 

0 

60  “ 

65 

0.0 

0 

0 

“303,264 

0 

0 

5,001.8 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-326,592 

0 

0 

5,386.5 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

“349,920 

0 

0 

5,771.3 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

“373,248 

0 

0 

6,156.0 

0 

0 

0.0 

0 

0 

80  - 

85 

0.0 

0 

0 

-396,576 

0 

0 

6,540,8 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

“419,904 

0 

0 

6,925.5 

0 

0 

o 

o 

0 

0 

90  - 

95 

0.0 

0 

0 

“443,232 

0 

0 

7,310,3 

0 

0 

0.0 

0 

0 

95  - 

100 

0.0 

0 

0 

“466,560 

0 

0 

7,695.0 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

8,760 

0 

0 

6,298 

0.0 

0 

0 

0.0 

0 

8,760 
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monthly  energy  consumption  -  ALTERNATIVE  1 

_ MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

3,271 

16 

1,048 

3 

Feb 

2,958 

16 

785 

3 

March 

3,246 

16 

104 

2 

April 

2,805 

15 

0 

0 

May 

3,049 

15 

0 

0 

June 

3,030 

15 

0 

0 

July 

2,324 

15 

0 

0 

Aug 

3,161 

15 

0 

0 

Sept 

2,805 

15 

0 

0 

Oct 

3,049 

15 

0 

0 

Mov 

3,042 

16 

164 

2 

Dec 

3,159 

16 

750 

3 

Total 

36,401 

16 

2,851 

3 

Building  Energy  Consumption 

*  32, 

,664  (Btu/Sq 

Ft/ Year) 

Source  Energy  Conaumption 

*  33, 

,368  (Btu/Sq  Ft/Year) 

Floor  Area  =  12,532  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  15.9  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 


Sub  Total 

OeO 

0.00 

Heating  Equipment 

1  EQ2201 

GAS  FIRED  UNIT  HEATER 

0.4 

2.84 

Sub  Total 

0.4 

2.84 

Sub  Total 

0.0 

0.00 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

15.4 

97.16 

Base  Utilities 

0.0 

o 

o 

o 

Mi sc  Equipment 

0.0 

0.00 

Sub  Total 

15.4 

97.16 

Grand  Total 

15.9 

100.00 

12 
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***************************************************************************** 
A**************************************************************************** 
**  ** 
**  TRACE  600  ANALYSIS  ** 


*♦  by  ** 

**  ** 

***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  1833 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

INFRARED  HEATERS:  ALT  l-BSLN,  ALT2- 

ELPASO.U 


Weather  File  Code: 
Location: 

Latitude: 

Longitude; 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Numbers 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulbs 
Winter  Design  Dry  Bulb; 
Summer  Ground  Relectance; 
Winter  Ground  Relectance; 

Air  Density: 

Air  Specific  Heat; 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run;  7:  0:33  1/21/92 

Dataset  Name;  1833  .TH 


Is- 
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System 


1 


Block 


RAD 


-  RADIATION 


★***★*«***«**«****«******  COOLING  COIL  PEAK  ****★****♦*♦♦★*★★***♦**♦****♦*★*  qLG  SPACE  PEAK  **♦**★****♦♦  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Mo/Hr: 

0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

0/  0/  0.0 

* 

* 

OAD6: 

0 

* 

if 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

a 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

»+Lat- 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-20,866 

-20,866 

8.01 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-19,679 

-19,679 

7.56 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-116,253 

-116,253 

44,64 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-14,819 

-14,819 

5,69 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-88,796 

-88,796 

34.10 

Sub  Total «> 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-260,412 

-260,412 

100.00 

Internal  Loads 

★ 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total=a> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0^ 

Sup»  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

m 

Reto  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

a 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

if 

-260,412 

-260,412 

100.00 

“COOLING  COIL  SELECTION" 


-AREAS* 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross 

Total  Glass 

(sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,532 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

534 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

12,532 

0  0 

Totals 

0.0 

0.0 

Wall 

8,544 

422  5 

-HEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


-ENGIMEERING  CHECKS-- 


— TEMPERATURES  (F)--- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

61.1 

Main  Htg 

-247.5 

0 

0.0 

0.0 

Inf  i  1 

0 

2,506 

Clg  Cfm/Ton 

0.00 

Plenum 

0.0 

61.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

61.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

61.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

61.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.1 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.1 

Total 

-247.5 

Aux  i  1 

0 

0 

Htg  Btuh/SqFt 

-19.75 

Fn  Frict 

0.0 

0^ 
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HEATING  LOADS  AT  COIL  PEAK  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1833 

. .  AIRFLOW  HEATING  LOADS 

(At  time  of  Coil  Peak) 


---  Ventilation  -- 

- Op- 

Vent. - 

.  Reheat  . 

-  Humidifc  - 

Room 

Airflow 

Sensible 

Airflow 

Sensible 

Airflow 

Sensible 

Airflow 

Latent 

Total 

Nunber 

Description 

(Cfm) 

(Btuh) 

(Cfra) 

(Btuh) 

(Cfm) 

(Btuh) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEATING  AIRFLOW  HEAT  GAIN/LOSS  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1833 


AIRFLOW  HEAT  GAIN  AND  LOSS 
(At  time  of  Coil  Peak) 


-  Heating 

Supply 

Return 

System 

System 

Room 

Run 

System 

Fan 

Fan 

Exhaust 

Exhaust 

Exhaust 

Ducted 

Plenum 

Around 

Corridr 

Return 

Room 

Heat 

Heat 

Heat  Loss 

Total 

Airflow  Airflow  Airflow 

Airflow 

Airflow 

Airflow  Airflow 

Number 

Description 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1 

1ST  FLOOR 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Total /Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Zone 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

System 

1  Block 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

BUILDING  U-VALUES  -  ALTERNATIVE  2 
INFRARED  HEATERS  -  1833 

.  BUILDING  U-VALUES 


Room  U- Values .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Surrmr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

1ST  FLOOR 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.387 

0.000 

91.5 

19.21 

Zone 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0.387 

0.000 

91.5 

19,21 

System 

1  Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.045 

1.140 

1.259 

0,387 

0.000 

91.5 

19.21 

Bui Iding 

0.000 

0.750 

0.000 

0,000 

0.045 

1.140 

1.259 

0.387 

0.000 

91,5 

19.21 
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BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

NiBiber 

Description 

Fir 

Rm 

(sqft) 

Csqft) 

(sqft) 

(sqft) 

(sqft) 

m 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

1ST  FLOOR 

1 

1 

12,532 

12,532 

0 

534 

0 

0 

12,532 

422 

5 

8,122 

Zone 

1  Total/Ave. 

12,532 

0 

534 

0 

0 

12,532 

422 

5 

8,122 

System 

1  Total/Ave. 

12,532 

0 

534 

0 

0 

12,532 

422 

5 

8,122 

Building 

12,532 

0 

534 

0 

0 

12,532 

422 

5 

8,122 

t 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load  ---- 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

CX) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

0.0 

0 

0 

-12,375 

9 

172 

0.0 

0 

0 

0.0 

0 

0 

5  - 

10 

0.0 

0 

0 

-2A,750 

1A 

268 

0.0 

0 

0 

0.0 

0 

0 

10  - 

15 

0.0 

0 

0 

-37,125 

9 

181 

0.0 

0 

0 

0.0 

0 

0 

15  - 

20 

0.0 

0 

0 

-A9,500 

8 

153 

0.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.0 

0 

0 

-61,875 

10 

189 

0.0 

0 

0 

0,0 

0 

0 

25  - 

30 

0.0 

0 

0 

-7A,250 

11 

219 

0.0 

0 

0 

0.0 

0 

0 

30  - 

35 

0.0 

0 

0 

-86,625 

7 

135 

0.0 

0 

0 

0.0 

0 

0 

35  - 

AO 

0.0 

0 

0 

-99,000 

12 

2A1 

0.0 

0 

0 

0,0 

0 

0 

AO  - 

A5 

0.0 

0 

0 

•111,375 

8 

153 

0.0 

0 

0 

0.0 

0 

0 

A5  - 

50 

0.0 

0 

0 

-123,750 

6 

128 

0.0 

0 

0 

0.0 

0 

0 

50  - 

55 

0.0 

0 

0 

-136,125 

5 

89 

0,0 

0 

0 

0.0 

0 

0 

55  - 

60 

0.0 

0 

0 

-1A8,500 

2 

A9 

0.0 

0 

0 

0.0 

0 

0 

60  - 

65 

0.0 

0 

0 

-160,875 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

65  - 

70 

0.0 

0 

0 

-173,250 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

70  - 

75 

0.0 

0 

0 

-185,625 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

75  - 

80 

0.0 

0 

0 

-198,000 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

80  “ 

85 

0.0 

0 

0 

•210,375 

0 

0 

0,0 

0 

0 

0.0 

0 

0 

85  - 

90 

0.0 

0 

0 

-222,750 

0 

0 

OoO 

0 

0 

0.0 

0 

0 

90  - 

95 

0.0 

0 

0 

-235,125 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

95  » 

100 

0.0 

0 

0 

•2A7,500 

0 

0 

0.0 

0 

0 

0.0 

0 

0 

Hours  Off 

0.0 

0 

8,760 

0 

0 

6,783 

0.0 

0 

8,760 

0.0 

0 

8,760 
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Wt^THLY  ENERGY  CONSl^PTION  -  ALTERNATIVE  2 

. - . MONTHLY  ENERGY  CONSUMPTION 


Month 

ELEC 

On  Peak 

<kUi) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

(Therm) 

GAS  DMND 

On  Peak 

(Thrm/hr) 

Jan 

3,271 

16 

703 

2 

Feb 

2,951 

16 

475 

2 

March 

3,176 

16 

12 

1 

Apri  t 

2,805 

15 

0 

0 

May 

3,049 

15 

0 

0 

June 

3,030 

15 

0 

0 

July 

2,824 

15 

0 

0 

Aug 

3,161 

15 

0 

0 

Sept 

2,805 

15 

0 

0 

Oct 

3,049 

15 

0 

0 

Nov 

2,863 

16 

47 

1 

Dec 

3,078 

16 

453 

2 

Total 

36,064 

16 

1,691 

2 

Building  Energy  Consumption  =  23,312  (Btu/Sq  Ft/Year)  Floor  Area  =  12,532  (Sq  Ft) 

Source  Energy  Consumption  =  23,729  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSUHS  -  ALTERNATIVE  2 

. UTILITY  PEAK 

Utility  ELECTRIC  DEMAND 

Peak  Value  15.9  (kW) 

Yearly  Time  of  Peak  9  (hr)  1  (mo) 

Hour  9  Month  1 

Sub  Total 

Heating  Equipment 

1  EQ2201  GAS  FIRED  UNIT  HEATER 

Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Hi sc  Equipment 
Sub  Total 

Grand  Total 
t 


V  600 
PAGE  21 


CHECKSUHS 


OcO  0,00 

0.4  2.84 
0.4  2.84 
0.0  0.00 
0.0  0.00 

15.4  97.16 
0.0  0.00 
0.0  0.00 
15.4  97.16 

15.9  100.00 
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Reduce  Fuel  Costs  and 
Improve  Comfort 

E  Series  systems  combine  the  latest  in 
gas  combustion  technology  with  the 
principles  of  infrared  energy  to 
provide  an  efficient  and  economical 
way  to  heat.  Users  report  that 
Roberts-Gordon  gas-fired  infrared 
heating  equipment  dramatically 
improves  worker  comfort  and  slashes 
fuel  bills  up  to  50%  and  more! 

Competitive  Cost...Easy  to 
Install  and  Maintain 

E  Series  is  pre-engineered  to  reduce 
design  costs  and  simplify  installation. 
E  Series  systems  are  built  to  provide 
years  of  economical  operation  and 
trouble-free  service. 


•  Pre-engineered  heat  exchanger 
tube  lengths. 

•  System  capacities  of  120,000; 
180,000;  240,000;  300,000  and 
360,000  BTU/Hr. 

•  Two  burners  can  fire  in  series  in 
one  branch  to  provide  more 
uniform  comfort. 

•  One  or  two  branches  can  be 
connected  to  one  treated  steel, 
1/3'hp  vacuum  pump. 


Design  Flexibility 

E  Scries  systems  are  available  in  five 
practical  models  with  system  inputs 
ranging  from  120,000  through 
360,000  BTU/Hr.  These  basic  models 
offer  many  different  variations  in 
design  configurations  to  fit  a  wide 
variety  of  building  layouts  and  areas 
to  be  heated. 

Complete  Product  Line 

E  Series  is  part  of  the  broadest 
product  Line  of  low-intensity  infrared 
heating  equipment  in  North  America. 
Roberts-Gordon  gas-fired  radiant 
heating  equipment  also  includes 
custom-engineered  Co-Ray-Vac 
condensing  vacuum  systems  and 
economy-priced,  vacuum-vented 
EconoVac  systems  plus  Vantage  II 
and  Gordon-Ray  unitary  heaters. 


System  Features: 

•  Vacuum-assisted  system.  Negative 
or  varying  ambient  pressure  does 
not  affect  operation.  No  leakage 
of  flue  gases  or  products  of 
combustion  into  the  building. 

•  Safety  vacuum  switch  prevents 
energization  of  burners  in  the 
event  of  motor  failure. 

•  Single  or  dual  zone  temperature 
control  for  multi-branch  systems. 


Reliability  and  Expertise 

Roberts-Gordon  pioneered  low- 
intensity  infrared  heating  systems  in 
the  late  1950's  and  continues  to 
maintain  leadership  in  the  industry. 
Backed  by  a  three-year  limited 
warranty,  each  E  Series  system  is  built 
to  uphold  the  well-established 
Roberts-Gordon  standards  of 
engineering  excellence,  efficiency 
and  reliability. 

Applications  Include: 

•  Aircraft  Hangars 

•  Automotive  Facilities 

•  Warehouses 

•  Manufacturing  Facilities 

•  Fire  Stations 

•  Agricultural  Buildings 

•  Recreational  Facilities 

•  Machine  Shops 

•  Vehicle  Maintenance  Buildings 


•  Weight-saving  construction  to 
ease  installation. 

•  Clean,  quiet,  draft-free  heat. 

•  Three-year  limited  warranty  on 
all  components. 

•  A.G.A.  design  certified. 


Extensive  use  of  corrosion 
resistant  materials. 


Workers  are  more  comfortable  at  lower  thermostat  E  Series  systems  provide  clean,  quiet,  draft-free  heat, 

settings  because  E  Series  systems  heat  the  floor,  people  They  are  ideal  for  automotive  and  manufacturing  facilities 

and  objects  directly.  This  enables  users  to  cut  fuel  bills  because,  unlike  forced-air  heaters,  E  Series  systems  do  not 

significantly.  spread  dirt,  grit  or  dust. 


E  Series  systems  are  available  in  several  pre-engineered 
packages  that  can  be  customized  to  meet  individual  floor 
plans  and  areas  to  be  heated. 


The  capability  of  isolated  combustion  allows  E  Series 
systems  to  operate  in  hostile  environments,  such  as  this 
manufacturing  facility  in  which  halogenated 
hydrocarbons  are  present. 


Burners; 

•  90,000  and  120,000  BTU/Hr.  inputs 
available. 

•  Natural  gas  and  L.P.  models  available. 

•  Three-try  direct  spark  ignition  (D.S.I.). 

•  Constant  regulation  of  air-to-gas  ratio 
to  achieve  best  mixture. 

•  Pre-purge  capability  standard. 

•  Filtered  combustion  air. 

•  Cast-iron  head;  nickel  plating  optional. 

•  Mica  flame  observation  window. 

•  Stainless  steel  flex  gas  line  and 
high  pressure  gas  cock  included. 


Tube  and  Reflector: 

•  4"  diameter  1 6-gauge  tubing,  hot 
rolled  and  aluminized  steel  (all 
aluminized  steel  option). 

•  Quick  assembly  stainless  steel 
couplings. 

•  Unique  deephdish  aluminum 
reflectors  maximize  radiant  effect 
to  the  floor. 

•  End  caps  included. 

•  Nickel  plated  hangers. 

•  Chrome  plated  hardware. 

•  Side  reflector  option. 

•  Decorative  grille  option. 


Vacuum  Pump: 

•  l/3-hpTENV 

•  Capacitor  start 

•  Single  phase 

•  Ball  bearing 

•  Thermally-protected 

•  Life-lubricated  bearings 


CLEARANCES  TO  COMBUSTIBLES* 


*  See  installation  nnanual  for  complete  Information. 


Figure  1  Figure  2  Figure  3 


Boberts-Gordon,  Inc. 

Subsidiary  of  A.J.  Industries,  Inc. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECTTITLE:  ECO  #19  &  #20 -BLDG.  100- MODIFY  HEATING  CONTROLS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/15/92  ECONOMIC  LIFE:  15 


PROJECT  NO:  I>ACA63-8t-C-0162 

FISCAL  YEAR:  1992 

PREPARED  BY:  A.  STOVER 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

m 

$12,071 

B.  SIOHCOST 

(5.5%  of  1  A)  - 

$664 

a  DESIGN  COST 

(6.0%  of1A)« 

$724 

D.  ENERGY  CREDIT  (1A+1B  +  1C)- 

$13,460 

E.  SALVAGE  VALUE 

$0 

R  TOTAL  INVESTMENT 

(1D-1E)« 

- > 

2  ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTUA'R(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $18.37 

14 

$256 

10.79 

$2,762 

B.  DIST 

0 

$0 

11.57 

$0 

a  NAT  GAS  $2.21 

826 

$1,826 

12.38 

$22,610 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

839 

2.082.3 

- > 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

> 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)s 

$0 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$8,373 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


$13,460 


$25,372 


$0 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))a 

$2,082 

(2F5  +  3C)  a 

$25,372 

(5/1  F)  = 

1.89 

(1F/4)-i 

6.46 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  ECO  #19  &  #20  -  BLDG.  124  -  MODIFY  HEATING  CONTROLS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/15/92  ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)* 
(6.0%  of  1  A)  a 
(1A+1B  +  1C)« 
1 

(1D-1E)> 


$5,191 

$286 

$311 

$5,788 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  30  THEN  CALCULATE  SIR 
c  IF3D1b=>1  THENG0T0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(2F5  +  3D1)/1F. 


FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$18.37 

8 

$142 

10.79 

$1,536 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

NAT  GAS 

$2.21 

740 

$1,636 

12.38 

$20,257 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

747 

1,778.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

- 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)« 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (^ 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS (+)  / COST  (-) 

(3A2  +  3Bd4)  = 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$7,192 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3<t-3A4-(3B1d/2S))> 
(2F5  +  3C)  = 
(6/1F)  = 

(1F/4)  = 


DACA63-ai.C.01S2 

1992 

A.  STOVER 


$5,788 


$21,793 


$0 


$1,779 

$21,793 

3.77 

3.25 
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z 

§ 

o 

a 

ac 

QQ 

LU 

s 

CO 

LU 

I- 

co 

o 

o 

z 

g 

o 

3 

QC 

h- 

co 

z 

o 

o 


N 

CM 

CVi 

O 

00 

O 

O 

of 

LU 

> 

z 

UJ 

o 

o" 

8 

1 

o 

d 

PROPOSED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

Line 

Total 

(10) 

$12,071,36 

$12,071.36 

$2,878.54 

$893.24 

$804.72 

N. 

00 

$4,719.37 

$471.94 

$5,191.31 

Other 

Direct 

(X>sts 

(9) 

I  LABORCOSTS 

Total 

(8) 

3287,97 

143.24 

143.24 

429.72 

71.62 

Average 

Rate 

(7) 

27,63 

35.81 

35.81 

35.81 

35.81 

m 

X 

1— 

X 

i 

o 

i 

X 

1- 

D 

o 

CO 

o 

N 

CVJ 

CONTRACT  FOR  (Work  to  be  performed) 

RADIANT  HEATING  SYSTEMS  -  BLDGS  1 00  &  1 24 

PRCXIECT  NUMBER 

Manhours 

Mondays 

(6) 

119.00 

4.00 

4.00 

12.00 

8 

CM 

I  MATERIAL  COST 

Total 

(5) 

8783.39 

2735.30 

750.00 

375.00 

71.25 

Unit 

(4) 

73.81 

2735.30 

375.00 

62.50 

71.25 

EMC  ENGINEERS  INC. 

PURCHASE  REQUEST  NUMBER 

Quantity 

(3) 

119 

CM 

<0 

Unit 

of 

Measure 

(2) 

iS 

!S 

iS 

iS 

Item 

(1) 

BUILDING  NO.  100 

THERMOSTATIC  CONTROL  VALVES  WITH 

WALL  THERMOSTATS 

TOTAL  FOR  BLDG.  100 

BUILDING  NO.  124 

3-"  3-WAY  MIXING  VALVE 

HOT  WATER  RESET  CONTROLLER 

THERMOSTATS  &  WIRING 

LOW  VOLTAGE  TRANSFORMER 

SUBTOTAL  FOR  BLDG.  124 

CONTINGENCY  (10%) 

TOTAL  FOR  BLDG.  124 

Line 

No. 

T" 

CM 

D7-3 


Material  Source:  M.P.D.  Inc.,  Denver,  CO;  Prices  Include  26%  Overhead  &  Profit;  Labor  Source:  U.S.  Dept  of  Labor,  General  Wage  Decision  No.  NM91-1 
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TRACE  600  ANALYSIS 

by  ** 


** 


ESOS  STUDY  AT  WSMR  -  BUILDING 

100 

WHITE  SANDS  MISSILE  RANGE  NH 

US  ARMY 

EMC  ENGINEERS,  INC. 

MODIFY  HTG  CONTROLS. 

Weather  File  Code: 

ELPASO.U 

Location: 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98  (F) 

Summer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb; 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0-9575  (Btu-min,/hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (8tu-min./hr/cuf t) 

Enthalpy  Factor: 

3,9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period;  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

19:50:  7  1/23/92 

Dataset  Name: 

100A  .TM 

D7-5 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  3 


System 


1 


Block 


RAO 


RADIATION 


*************************  COOLING  COIL  PEAK  *********^********************** 
Peaked  at  Time  ==>  Mo/Hr:  0/0  * 

Outside  Air  «>  0A0B/W8/HR;  0/  0/  0.0  * 


CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Totals=> 
Internal  Loads 
Lights 
People 
Mi  sc 

Sub  Totals=> 
Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UMDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Totals=> 


Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Ret,  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


Reto  Air 
Latent 
(Btuh) 


0 

0 

0 

0 

0 

0 

0 

0 


0 

0 


Net 

Total 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(%) 
0,00 
0,00 
0-00 
0,00 
0.00 
0.00 
0.00 
0-00 
0-00 
0.00 

0.00 

0-00 

0.00 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 


Mo/Hr: 

OADB: 

Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0/  0 
0 


Mo/Hr:  13/  1 
OADB:  24 


Percnt 
Of  Tot 


Space  Peak 
Space  Sens 


Coil  Peak 
Tot  Sens 


Percnt 
Of  Tot 


Total  Capacity 


.... - COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Main  Clg 
Aux  Clg 
Opt  Vent 

Totals 

(Tons) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 

0.0 

(Mbh) 

0.0 

0.0 

0.0 

(cfm) 

0 

0 

0 

Deg  F 

0.0 

0,0 

0.0 

■•'HEATING 

UUIL  dCLCV.1  lun - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,273.0 

3  0.0 

0.0 

Infil 

Aux  Htg 

0.0 

3  0.0 

0,0 

Supply 

Preheat 

0.0 

3  0.0 

0.0 

Hincfm 

Reheat 

0.0 

3  0.0 

0.0 

Return 

Humidif 

0.0 

3  0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0  0.0 

0.0 

Rm  Exh 

Total 

-1,273.0 

Auxi  1 

Deg  F 
0.0 
0-0 
0.0 


Grains 

0,0 

0.0 

0.0 


Deg  F 
0.0 
0.0 
0.0 


Deg 

0 

0 

0 


AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

7,168 

0 

0 

0 

0 

0 

0 


(%) 

* 

(Btuh)  (Btuh) 

(%) 

OcOO 

* 

0  0 

0.00 

0-00 

* 

0  0 

0.00 

0-00 

* 

-85,787  -85,787 

8.96 

0.00 

* 

0  0 

0.00 

0.00 

* 

-192,847  -192,847 

20.15 

0-00 

* 

-360,018  -360,018  . 

37.62 

0.00 

* 

-2,526  -2,526 

0.26 

0.00 

♦ 

0  0 

0-00 

0-00 

* 

-315,737  -315,737 

33.00 

0.00 

* 

-956,916  -956,916 

100.00 

0.00 

* 

0  0 

0.00 

0-00 

* 

0  0 

0.00 

0-00 

* 

0  0 

0.00 

0-00 

* 

0  0 

0.00 

0.00 

* 

0  0 

0.00 

0-00 

* 

0  0 

0.00 

0.00 

♦ 

0 

0.00 

0.00 

* 

0 

0.00 

0-00 

* 

0 

0.00 

1 

0-00 

* 

0  0 

0.00 

* 

0 

41 

0.00 

* 

0 

0.00 

1 

0.00 

* 

-956,916  -956,916 

100.00 

1  DB/WB/HR 

Gross  Total  Glass  (sf) 

I  (%) 

1  F 

Grains 

Floor  30,722 

1-0 

0.0 

Part  22,258 

).0 

0.0 

ExFlr  0 

).0 

0.0 

Roof  15,572 

0  0 

Wall  22,789  3,330  15 

—ENGINEERING 

CHECKS- -  -  - TEMPERATURES 

(F)--- 

Clg 

X  OA 

0.0  Type  Clg 

Htg 

Clg 

Cfm/Sqft 

0.00  SADB  0.0 

70.1 

Clg 

Cfm/Ton 

0.00  Plenum  0.0 

70.0 

Clg 

Sqft/Ton 

0.00  Return  0.0 

70.0 

Clg 

Btuh/Sqft 

0.00  Ret/OA  0.0 

70.0 

No. 

People 

0  Runarnd  0.0 

70.0 

Htg 

X  OA 

0,0  Fn  MtrTD  0.0 

0.0 

Htg 

Cfm/SqFt 

0.00  Fn  BldTO  0.0 

0.0 

Htg 

Btuh/SqFt 

-41.44  Fn  Frict  0.0 

0.0 
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System  2  Peak  S2  -  SINGLE  ZONE 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  J 

B/16 

* 

Mo/Hr: 

8/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OADB/WB/HR:  ' 

96/  63/  49. 

.0 

* 

OADB: 

96 

* 

OADB: 

0 

Space 

Ret-  Air 

Ret.  Air 

Net 

Perent 

★ 

Space 

Perent 

* 

Space 

Peak 

Coi  1 

Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

-* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Solar 

14,496 

0 

14,496 

26.59 

* 

14,496 

29.25 

* 

0 

0 

0.00 

Glass  Cond 

5,990 

0 

5,990 

10.99 

♦ 

5,990 

12.09 

* 

0 

0 

0.00 

Wall  Cond 

19,625 

0 

19,625 

36.00 

* 

19,625 

39.61 

* 

0 

0 

0.00 

Partition 

-1,945 

-1,945 

-3.57 

* 

-1,945 

-3.93 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

38,166 

0 

38,166 

70.02 

* 

38,166 

77.02 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

28,409 

0 

28,409 

52.12 

■* 

28,409 

57.33 

* 

0 

0 

0.00 

People 

4,200 

4,200 

7.71 

* 

2,300 

4.64 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

<* 

0 

0 

0.00 

Sub  Total==> 

32,609 

0 

0 

32,609 

59.83 

* 

30,709 

61.97 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

656 

1.20 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup,  Fan  Heat 

2,400 

4.40 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

-19,324 

-19,324 

-35.45 

* 

-19,324 

-39.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

★ 

0.00 

* 

0 

0,00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Grand  Total==:> 

51,451 

0  0  54,506 

100.00 

* 

49,551 

100.00 

* 

0 

0 

0.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total 

-AREAS . 

Glass  (sf) 

(%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3, 

784 

Main  Clg  5.0 

60.0 

58.2 

2,250 

78.4  59. 

.3  57.2 

53.9  48.9 

51.9 

Part 

838 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

.0  0. 

=  0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0,0  0. 

.0  0. 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  5.0 

60.0 

rnT  1  cci  err  f 

Uall 

2, 

884 

302  10 

Fm) 

. ENGINEERING 

CHECKS-- 

- 

-TEMPERATURES 

(F)--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg  X  OA 

2.5 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

56 

0  Clg  Cfm/Sqft 

0.59 

SADB 

55.0 

0.0 

Main  Htg  -0.0 

0 

0.0 

0,0 

Inf  i  1 

0 

0  Clg  Cfm/Ton 

450.00 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

2,250 

0  Clg  Sqft/Ton 

756.70 

Return 

78.0 

0.0 

Preheat  -0.0 

2, 

250 

0.6 

53.9 

Mincfm 

0 

0  Clg  Btuh/Sqft 

15.86 

Ret/OA 

78.4 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

2,250 

0  No. 

.  People 

10 

Runarnd 

78,0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

56 

0  Htg  %  OA 

0.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.3 

0.0 

Total  0.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.8 

0,0 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

I 

o 

8 

ng  Load 

— — 

Heating 

Load  ' 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

<%) 

Hours 

0  - 

5 

0.8 

11 

378 

-63,650 

22 

628 

5  - 

10 

1.6 

11 

364 

-127,300 

19 

557 

10  - 

15 

2.4 

9 

291 

-190,950 

11 

305 

15  - 

20 

3.2 

8 

287 

-254,600 

11 

325 

20  - 

25 

4.0 

7 

247 

-318,250 

14 

395 

25  - 

30 

4.8 

8 

282 

-381,900 

11 

304 

30  - 

35 

5.6 

7 

242 

-445,550 

7 

196 

35  - 

40 

6.4 

8 

287 

-509,200 

5 

150 

40  - 

45 

7.2 

8 

262 

-572,850 

0 

0 

45  • 

50 

8.0 

9 

291 

-636,500 

0 

0 

50  - 

55 

8.8 

4 

150 

-700,150 

0 

0 

55  - 

60 

9.6 

3 

108 

-763,800 

0 

0 

60  - 

65 

10.4 

4 

151 

-827,450 

0 

0 

65  - 

70 

11.2 

2 

63 

-891,100 

0 

0 

70  - 

75 

12.0 

0 

0 

-954,750 

0 

0 

75  - 

80 

12.8 

0 

0 

-1,018,400 

0 

0 

80  - 

85 

13.6 

0 

0 

-1,082,050 

0 

0 

85  - 

90 

14.4 

0 

0 

-1,145,700 

0 

0 

90  » 

95 

15.2 

0 

0 

-1,209,350 

0 

0 

95  - 

100 

16.0 

0 

0 

-1,273,000 

0 

0 

Hours  Off 

0.0 

0 

5,357 

0 

0 

5,900 

Cooling 

Airflow 

Heating 

Airflow 

Cap. 

(Cfm) 

Hours 

iX) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

332.5 

0 

0 

0.0 

0 

0 

665.0 

0 

0 

0.0 

0 

0 

997.5 

0 

0 

0.0 

0 

0 

1,330.0 

0 

0 

0.0 

0 

0 

1,662.5 

0 

0 

0.0 

0 

0 

1,995.0 

0 

0 

0.0 

0 

0 

2,327.5 

1 

49 

0.0 

0 

0 

2,660.0 

0 

0 

0.0 

0 

0 

2,992.5 

0 

0 

0.0 

0 

0 

3,325.0 

0 

0 

0.0 

0 

0 

3,657.5 

0 

0 

0.0 

0 

0 

3,990.0 

0 

0 

0.0 

0 

0 

4,322.5 

0 

0 

0.0 

0 

0 

4,655.0 

12 

436 

0.0 

0 

0 

4,987.5 

0 

0 

0.0 

0 

0 

5,320.0 

0 

0 

0.0 

0 

0 

5,652.5 

0 

0 

0.0 

0 

0 

5,985.0 

0 

0 

0.0 

0 

0 

6,317.5 

0 

0 

0.0 

0 

0 

6,650.0 

86 

3,079 

0.0 

0 

0 

0.0 

0 

5,196 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

19,290 

87 

2,983 

11 

Feb 

17,441 

87 

2,273 

10 

March 

19,848 

87 

549 

6 

April 

15,087 

107 

3 

1 

May 

29,045 

143 

0 

0 

June 

37,700 

146 

0 

0 

July 

39,990 

146 

0 

0 

Aug 

39,532 

146 

0 

0 

Sept 

28,311 

141 

0 

0 

Oct 

19,789 

138 

0 

0 

Nov 

18,380 

87 

675 

5 

Dec 

18,690 

87 

2,101 

9 

Total 

303,102 

146 

8,584 

11 

Building  Energy  Consumption  =  61,615  (Btu/Sq  Ft/Year)  Floor  Area  =  30,722  (Sq  Ft) 

Source  Energy  Consumption  =  62,479  (Btu/Sq  Ft/Year) 
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ESOS  STUDY  AT  USMR  -  BUILDING  124 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EHC  ENGINEERS,  INC.  ^ 

MODIFY  HTG  CONTROLS:  ALT  1-BSLN,ALT2-ECO 


(bco^oo) 


ELPASO.U 


Weather  File  Code: 
Location; 

Latitude: 

Longitude: 

Time  Zone; 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb; 
Sumner  Design  Wet  Bulb; 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


31  cO 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

IcOO 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214,8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min,/hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  1:43:17  1/24/92 

Dataset  Name:  124A  .TM 
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System 


Block 


RAO 


RADIATION 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Mo/Hr: 

OAD8/WB/HR: 


0/  0 

0/  0/  0.0 


Space  Ret.  Air  Ret.  Air 


Net  Percnt 


Mo/Hr: 

OADB: 

Space 


0/  0 
0 


Percnt  * 

* 


Sens 

.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  • 

Sensible 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

OeOO  * 

0 

0.00 

Skylite  Cord 

0 

0 

0 

0.00  • 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

Partition 

0 

0 

0.00  * 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0,00 

Infiltration 

0 

0 

0.00  * 

0 

0,00 

Sub  Total *=> 

0 

0 

0 

0.00  * 

0 

0.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0,00 

People 

0 

0 

0.00  * 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0,00  * 

0 

0.00 

Sub  Total=*> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  ♦ 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

OcOO 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

Grand  Total==> 

0 

0 

0 

0 

1  rr»TTnu-  ... . 

0.00  * 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0,0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

o 

o 

o 

o 

0.0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Mo/Hr:  13/  1 
OADB:  24 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-62,015 

0 

-368,581 

-196,698 

0 

0 

-347,648 

-974,942 

0 

0 

0 

0 

0 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 

0 

0 

-62,015 

0 

-368,581 

-196,698, 

0 

0 

-347,648 

-974,942 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(%) 
OoOO 
0.00 
6.36 
0.00 
37.81 
20.18 
0.00 
0.00 
35.66 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


-974,942  -974,942  100.00 


Totals 


0.0 


0.0 


Gross  Total 
Floor 
Part 
ExFlr 
Roof 
Wall 


-AREAS . . 

Glass  (sf) 


(%) 


40,046 

18,194 

0 

13,348 

22,202 


0 

6,365 


0 

29 


-HEATING  COIL  SELECTION- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-1,798.4 

0 

0.0 

0.0 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

0.0 

0 

0,0 

0.0 

Mincfm 

Reheat 

0,0 

0 

0,0 

0.0 

Return 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

Total 

0.0 

-1,798.4 

0 

0.0 

0.0 

Rm  Exh 

Auxi  1 

AIRFLOWS  (cfm) 
Cooling 
0 
0 
0 
0 
0 
0 
0 
0 


Heating 

0 

7,893 

0 

0 

0 

0 

0 

0 


—ENGINEERING 

CHECKS- - 

--TEMPERATURES 

(F)--- 

Clg  X  OA 

0,0 

Type 

Clg 

Htg 

Clg  Cfm/Sqft 

0.00 

SADB 

0.0 

70.1 

Clg  Cfm/Ton 

0,00 

Plenum 

0.0 

70.0 

Clg  Sqft/Ton 

0,00 

Return 

0.0 

70.0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

70.0 

Mo.  People 

0 

Runarnd 

0.0 

70.0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Htg  Cfm/SqFt 

0,00 

Fn  BldTD 

0.0 

0.0 

Htg  Btuh/SqFt 

-44.91 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

==> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16  . 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OAOB/WB/HR:  97/ 

64/  49.0 

* 

* 

OADB: 

97 

* 

a 

OADB: 

0 

Space 

Ret.  Air  Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coi  1 

Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

<X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Glass  Solar 

11,664 

0 

11,664 

22.99 

* 

11,664 

25.38 

* 

0 

0 

0.00 

Glass  Cond 

9,456 

0 

9,456 

18.63 

* 

9,456 

20.57 

* 

0 

0 

0.00 

Wall  Cond 

6,579 

0 

6,579 

12.97 

* 

6,579 

14.31 

* 

0 

0. 

0,00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total s=> 

27,698 

0 

27,698 

54.59 

* 

27,698 

60.27 

* 

0 

0 

0.00 

Internal  Loads 

* 

Lights 

10,614 

0 

10,614 

20.92 

★ 

10,614 

23.09 

* 

0 

0 

0.00 

People 

2,100 

2,100 

4.14 

* 

1,150 

2.50 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total ==> 

12,714 

0 

0 

12,714 

25.06 

* 

11,764 

25.60 

* 

0 

0 

0,00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

3,120 

6.15 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

711 

1.40 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

0,00 

* 

0 

0.00 

OV/UNDR  Sizing 

6,497 

6,497 

12.80 

* 

6,497 

14.14 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0,00 

* 

if 

0.00 

* 

0 

0.00 

Grand  Total ==> 

46,910 

0 

0 

50,742 

100.00 

* 

45,960 

100.00 

* 

0 

0 

0.00 

.  . . . . —  - . --—COOLING  COIL  SELECTION . - . AREAS . 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 
(Tons)  (Mbh)  (Mbh)  (cfm)  Deg  F  Deg  F  Grains  Deg  F  Deg  F  Grains  Floor  1,555 

Main  Clg  5.0  60.0  59.5  2,000  80.0  58.9  52.5  53.8  46.9  44.3  Part  0 

Aux  Clg  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0  ExFlr  0 

Opt  Vent  0.0  0.0  0.0  0  0.0  0.0  0.0  0.0  0.0  0.0  Roof  0  0  0 

Totals  5.0  60.0  yall  1,321  432  33 


-HEATING  COIL  SELECTION---- 
Capacity  Coil  Airfl  Ent 


(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-0.0 

0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

2,000 

2.3 

Reheat 

0.0 

0 

0.0 

Humid  if 

0.0 

0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

Total 

0.0 

AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

195 

0 

0.0 

Infil 

0 

0 

0.0 

Supply 

2,000 

0 

53.6 

Mincfm 

0 

0 

0.0 

Return 

2,000 

0 

0.0 

Exhaust 

195 

0 

0.0 

Rm  Exh 

0 

0 

Auxi  1 

0 

0 

-“ENGINEERING  CHECKS 


Clg  %  OA  9.8 
Clg  Cfm/Sqft  1.29 
Clg  Cfm/Ton  400.00 
Clg  Sqft/Ton  311.00 
Clg  Btuh/Sqft  38.59 
No.  People  5 
Htg  %  OA  0.0 
Htg  Cfm/SqFt  0.00 
Htg  Btuh/SqFt  0.00 


--TEMPERATURES  (F)--- 


Type 

Clg 

Htg 

SAD6 

54.0 

0.0 

Plenum 

78.0 

0.0 

Return 

78.0 

0.0 

Ret/OA 

79.9 

0.0 

Runarnd 

78.0 

0.0 

Fn  MtrTD 

0.1 

0.0 

Fn  BldTD 

0.1 

0.0 

Fn  Frict 

0,2 

0.0 

Trane  Air  Conditioning  Economics 
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SYSTEM  LOAD 


P 


R  0  F  I  L  E 


System  Totals 


----  Cooling 

Airflow 

Percent 

-  Cooling  Load 

Design 

Cap. 

Hours  1 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

0  -  5 

0.3 

9 

198 

-89,921 

35 

758 

100.0 

0 

0 

5  -  10 

0.5 

7 

164 

-179,842 

12 

269 

200.0 

0 

0 

10  -  15 

0.8 

10 

230 

-269,763 

13 

277 

300.0 

0 

0 

15  -  20 

1.0 

6 

141 

-359,684 

14 

295 

400.0 

0 

0 

20  -  25 

1.3 

7 

170 

-449,605 

14 

307 

500.0 

0 

0 

25  -  30 

1.5 

9 

205 

-539,526 

12 

259 

600.0 

0 

0 

30  -  35 

1.8 

10 

235 

-629,447 

0 

0 

700.0 

0 

0 

35  -  40 

2.0 

7 

169 

-719,368 

0 

0 

800.0 

0 

0 

40  *  45 

2.3 

9 

204 

-809,289 

0 

0 

900.0 

0 

0 

45  -  50 

2.5 

9 

196 

-899,210 

0 

0 

1,000.0 

0 

0 

50  -  55 

2.8 

7 

166 

-989,131 

0 

0 

1,100.0 

0 

0 

55  -  60 

3.0 

3 

66 

-1.079,052 

0 

0 

1,200.0 

0 

0 

60  -  65 

3.3 

5 

108 

-1,168,973 

0 

0 

1,300.0 

0 

0 

65  -  70 

3.5 

2 

43 

-1,258,894 

0 

0 

1,400.0 

0 

0 

70  -  75 

3.8 

0 

0 

-1,348,815 

0 

0 

1,500.0 

0 

0 

75  -  80 

4.0 

0 

0 

-1,438,736 

0 

0 

1,600.0 

0 

0 

80  -  85 

4.3 

0 

0 

-1,528,657 

0 

0 

1,700.0 

0 

0 

85  -  90 

4.5 

0 

0 

-1,618,578 

0 

0 

1,800.0 

0 

0 

90  -  95 

4.8 

0 

0 

-1,708;499 

0 

0 

1,900.0 

0 

0 

95  -  100 

5.0 

0 

0 

-1,798,420 

0 

0 

2,000.0 

100 

2,312 

Hours  Off 

0.0 

0 

6,465 

0 

0 

6,595 

0.0 

0 

6,448 

Heating  Airflow 
Cap.  Hours 
(Cfm)  a) 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

OoO  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 


Hours 


0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC  ' 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,002 

85 

2,557 

12 

Feb 

15,293 

85 

1,952 

11 

March 

17,398 

85 

472 

7 

Aprf  1 

15, U3 

83 

0 

2 

May 

17,761 

99 

0 

0 

June 

18,988 

100 

0 

0 

July 

18,367 

100 

0 

0 

Aug 

19,749 

100 

0 

0 

Sept 

16,440 

98 

0 

0 

Oct 

16,518 

97 

0 

0 

Nov 

15,530 

85 

442 

5 

Dec 

16,173 

85 

1,690 

9 

Total 

204,363 

100 

7,112 

12 

Building  Energy  Consumption  =  33,863  (Btu/Sq  Ft/Year)  Floor  Area  =  41,601  (Sq  Ft) 

Source  Energy  Consumption  =  34,392  (Btu/Sq  Ft/Year) 
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DANFOSS  RA  2000... 
loaded  with  smart  features  and 
benefits  at  a  very  reasonable  price. 


The  Danfoss  RA  2000  is  your  best  ther¬ 
mostatic  radiator  valve  buy.  for  several 
reasons; 

RA  2000  thermostatic  radiator  valves 
utilize  the  latest  vapor-filled  bellows  sys¬ 
tem  from  Danfoss,  the  trusted  world¬ 
wide  leader  in  thermostatic  radiator 
valves  for  over  30  years. 

RA  2000  installation  is  easy,  thanks  to 
(A)  the  rugged  snap-on  fitting  of  the 
operator  to  the  valve  and  (B)  the  conve¬ 
nient  choice  of  straight,  angle,  side- 
mount,  and  unique  one-pipe  steam 
valves.  The  adjustable  capillary  stream¬ 
lines  remote  sensor  installation,  too. 

For  the  building  owner  and  tenant,  RA 
2000  thermostatic  radiator  valves  fea¬ 
ture  a  designer-style  look;  an  improved 
maximum/minimum  temperature  limit 
and  lock;  and  an  easy-to-use  memory 
ring.  A  special  tamper-resistant  model 
with  heavy-duty  collar,  setting  lock,  and 
operator/valve  connection  lock  is  avail¬ 
able  for  applications  where  vandalism 
and  abuse  are  primary  concerns. 

Add  the  dramatic  improvement  in  hot 
water,  one-  or  two-pipe  low-pressure 
steam  heating  system  balance,  comfort, 
and  fuel  efficiency,  and  the  RA  2000 
becomes  an  exceptional  value  for  the 


Based  on  a  modulating  proportional  principle, 
a  drop  in  ambient  temperature  causes  the  valve 
to  open.  On  a  hot  water  or  two-pipe  steam 
system,  this  increases  the  supply  of  hot  water 
or  low-pressure  steam  entering  the  radiator. 

Conversely,  a  rise  in 
ambient  temperature  causes 
the  valve  to  close.  This 
decreases  the  supply  of  hot 
water  or  low-pressure  steam 
entering  the  radiator. 


••• 


backed  by  over  30  years  of  woridwide 
TRY  engineering  experience. 


It’s  no  secret  that,  over  the  past  30 
years,  the  need  for  high-efficiency, 
economical  heating  systems  has 
been  more  acute  in  Europe  than  in 
North  America.  Hence,  there  has 
been  more  of  a  consistent,  long¬ 
term  incentive  for  manufacturers, 
like  Danfoss,  to  invest  time  and 
money  in  product  research  and 
development. 

Unlike  other,  newer  TRV  brands 
on  the  market,  Danfoss  enjoys  a 
reputation  as  the  best  TRV  manufac¬ 
turer  in  the  world,  with  literally  mil¬ 
lions  of  valves  operating  in  buildings 
around  the  world.  By  investing  in 
Danfoss  TRVs,  you  benefit  from  this 
wealth  of  laboratory  and  application 
engineering  experience. 

Danfoss  supports  you  with  an  exten¬ 
sive  network  of  local  distributors, 
regional  representatives,  and  full¬ 
time  Danfoss  hydronic  heating  spe¬ 
cialists  based  in  our  local  head¬ 
quarters. 

What’s  the  bottom  line?  Danfoss 
RA  2000  TRVs  are  engineered, 
tested,  and  manufactured  for  top 
quality.. .quality  you  can  rely  upon 
for  all  your  residential,  commercial, 
or  institutional  hydronic  heating 
system  needs  to  the  year  2000  and 
beyond. 


Important 

P-deviation  refers  to  the  difference  between 
the  thermostat  setting  and  the  actual  sensor 
temperature  (i.e.  room  temperature).  For  best 
comfort  and  long  life,  valves  should  be 
selected  which  provide  the  design  heating 
load  at  approximately  a  4°f  P-deviation. 


Max.  test 
pressure 

Max.  static 
pressure 

Max.  sensor 
temperature 

Max.  diff. 
pressure 
(hot  water) 

Temp. 

range 

Max. 

steam 

pressure 

Hot  water 
&  2-pipe 
LPS 

■i'’'232psft'? 

-  (536  ft)  V 

/>;  :145psi  > 
r:  (335  ft) 

.sT-V 

;yvt20  psi 
':  ..(46n;) ; 

;43^^F'' 

‘  ISpsig 

1-plpe 

LPS 

;  • ;  1’  : 

“43-82“F:* 

ISpsig 

Feet  WG 


-  Solid  lines:  Fully  open  valves 

- Dashed  line:  Flow  at  4®F  P-deviation 


Quick  reference  capacity  chart  for  RA  2000  valves  for  2-pipe  low-pressure  steam  and  hot  water. 


Pressure  drop 

1  psi 
(2.3  ft.) 

2  psi 
(4.6  ft.) 

3  psi 

(6.9  ft.)  . 

P-deviation  ®F 

4 

fully 

4 

fully 

4 

fully 

4 

fully 

4 

fully 

open  . 

open 

open 

open 

open 

Valve  size 

Rating  code 

MBh 

10 

16 

14 

22 

16 

28 

20 

32 

35 

62 

3^4'' 

MBh 

15 

30 

20 

40 

28 

50 

32 

58 

1  60 

108 

1"  ^  1V' 

MBh 

18 

40 

25 

52 

30 

60 

36 

72 

i  66 

140 

Hot  water  capacity  is  based  on  a  20'"F  temp,  drop  through  radiation  where  1  gpm  flow  =  approx.  10,000  Btu/h 

Note:  Use  shaded  area  for  quick  sizing  method  only.  For  more  detailed  information  about  valve  selection  refer  to  RA  2000  engineering  data  sheet. 
To  convert:  psi  to  feet  of  head  =  psi  x  2.31  •  Feet  of  head  to  psi  =  feet  of  head  x  0.433  •  Sq.  ft.  EDR  to  Btu/h  =  sq.  ft.  EDR  x  240  (steam). 

•  Btu/h  to  sq.  ft.  EDR  =  Btu/h  ^  240  •  One  MBh  =  1 .000  Btu/h.  •  EDR  =  Equivalent  Direct  Radiation. 
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DANFOSS  RA  2000... 
easy  to  order  and  available  today 
with  all  the  accessories  you  need. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  300  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAM  E:  TOTAL 

ANALYSIS  DATE:  06/23/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

$38,783 

Bo  SIOHCOST 

(5o5%  of  1A)  - 

$8,133 

Co  DESIGN  COST 

(6.0%  of  1  A)  « 

$2,327 

Do  ENERGY  CREDIT  (lA-f  IB  4- 1C)  - 

$43,243 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

208 

$1,345 

15.23 

$20,485 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

(18) 

($40) 

19.64 

($787) 

Do  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

190 

1,305.0 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$5,909 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)  = 

$86,737 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  3Bd4) » 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)  = 

$6,500 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.61 

c  IF3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/IF)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  = 


DACA  63o91>C-0152 
1992 

A.  NIEMEYER 


$43,243 


$19,698 


$86,737 


$7,213 

$106,435 

2.46 

5.99 
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** 

*★ 

** 


** 

TRACE  600  ANALYSIS  ** 


**  by  ** 

** 

************<f**********************<r********************************^^******** 


ESOS  STUDY  AT  WSMR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  _ _ _ 

RANGE  CONTROL  BLDG^^T  VBSLN^LT^-EW 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod; 
Latent  Heat  Factor; 
Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

( Btu-mi n. /h  r/cuf  t/F ) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period;  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run;  18:  5:50  3/13/92 

Dataset  Name:  300  .TM 
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System  1  Block  DD  •  DOUBLE  DUCT 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  : 

r/16 

* 

Mo/Hr:  7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB:  97 

★ 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(BtUi) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

12,734 

12,734 

2.70 

* 

0 

0.00 

* 

0 

-13,550 

3.56 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

« 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

81,136 

27,781 

108,917 

23.06 

* 

81,117 

28.85 

* 

-128,969 

-173,237 

45.46 

Partition 

-4,965 

-4,965 

-1.05 

* 

-4,965 

-1.77 

* 

-60,134 

-60,134 

15.78 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

6,185 

6,185 

1.31 

* 

7,886 

2.80 

* 

-14,848 

-14,848 

3.90 

Sub  Total ==> 

82,355 

40,515 

122,871 

26.01 

* 

84,038 

29.88 

* 

-203,952 

-261,770 

68.69 

Internal  Loads 

* 

* 

Lights 

60,341 

0 

60,341 

12.77 

* 

60,341 

21.46 

* 

0 

0 

0.00 

People 

27,300 

27,300 

5.78 

14,950 

5.32 

* 

0 

0 

0.00 

Hisc 

103,877 

0 

0 

103,877 

21.99 

* 

103,877 

36.94 

* 

0 

0 

0.00 

Sub  Total==> 

191,518 

0 

0 

191,518 

40.54 

* 

179,168 

63.71 

* 

0 

0 

0.00 

Ceiling  Load 

3,991 

-3,991 

0 

0.00 

* 

3,230 

1.15 

* 

-4,628 

0 

0.00 

Outside  Air 

0 

0 

0 

62,240 

13.18 

* 

0 

0.00 

* 

0 

-149,417 

39.21 

Sup.  Fan  Heat 

84,211 

17.83 

* 

0.00 

* 

84,211 

-22.10 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

14,770 

14,770 

3.13 

* 

14,770 

5.25 

* 

-58,220 

-58,220 

15,28 

Exhaust  Heat 

-3,250 

0 

-3,250 

-0.69 

it 

0.00 

* 

4,116 

-1.08 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

292,634 

33,274 

0 

472,359 

100.00 

* 

281,206 

100.00 

-* 

-266,799 

-381,080 

.ADC AC........ 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

<Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,065 

Main  Clg  39.4 

472.4 

478.2 

46,440 

74.7  58.0  56.8 

63.8  54.1 

57.3 

Part  17,254 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0,0 

0.0 

0 

0.0  0,0  0.0 

0.0  0.0 

0.0 

Roof  4,235 

0  0 

Totals  39.4 

472,4 

Wall  8,132 

0  0 

_  ..cur tuccDTur  rucr^c-- 

-TEMPERATURES 

(F)— 

*  nuA  1  1  Nvi 

wiL  ocuci.  1  - 

lU 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

7.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,251 

3,251  Clg 

Cfm/Sqft 

3.85  SADB  65.7 

78.0 

Main  Htg  *340.6 

46,440 

70.3 

78.0 

Infil 

323 

323  Clg 

Cfm/Ton 

1179.78  Plenum  73-0 

70.5 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

46,440 

46,440  Clg 

Sqft/Ton 

306.51  Return  73.0 

70.7 

Preheat  -0.0 

46,440 

67.4 

63.8 

Hincfm 

0 

0  Clg 

Btuh/Sqft 

39.15  Ret/OA  74.7 

67,4 

Reheat  0.0 

0 

0.0 

0.0 

Return 

46,440 

46,440  No. 

People 

65  Runamd  72.0 

72.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

3,251 

3,251  Htg 

X  OA 

7.0  Fn  HtrTD  0.6 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

3.85  Fn  BldTD  0.5 

0.0 

Total  -340.6 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-28.23  Fn  Frict  1.4 

0.0 
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★★**,»r****************w***  COOLING  COIL  PEAK  **★**★************★★*♦★*★★★***★★  CLG  SPACE  PEAK  **★♦*★*****★  HEATING  COIL  PEAK  **★***★★ 


Peaked  at  Time  == 

> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/16 

★ 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  ' 

97/  64/  49 

.0 

* 

OADB: 

97 

* 

OADB:  24 

Space 

Ret.  Air 

Ret. 

Air 

Net 

Percnt 

* 

Space 

Percnt 

>  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

« 

(Btuh) 

(Btuh) 

(X) 

Sky Lite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

12,709 

12,709 

2.03 

♦ 

0 

0.00 

* 

0 

-13,608 

4.14 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

72,716 

24,577 

97,293 

15.58 

* 

72,716 

16.75 

* 

-124,832 

-167,314 

50.84 

Partition 

-5,411 

-5,411 

-0.87 

* 

-5,411 

-1.25 

* 

-64,928 

-64,928 

19.73 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

7,121 

7,121 

1.14 

* 

7,885 

1.82 

* 

-14,848 

-14,848 

4.51 

Sub  Totalss> 

74,427 

37,286 

111,713 

17.89 

* 

75,191 

17.32 

* 

-204,608 

-260,698 

79.22 

Internal  Loads 

* 

* 

Lights 

73,523 

0 

73,523 

11.77 

* 

73,523 

16.93 

* 

0 

0 

0.00 

People 

19,740 

19,740 

3.16 

* 

10,810 

2.49 

* 

0 

0 

0.00 

Hi  sc 

266,323 

0 

0 

266,323 

42.64 

* 

266,323 

61.34 

* 

0 

0 

0.00 

Sub  Total-=> 

359,585 

0 

0 

359,585 

57.57 

* 

350,655 

80.76 

« 

0 

0 

0.00 

Ceiling  Load 

4,319 

-4,319 

0 

0.00 

* 

3,459 

0.80 

* 

-5,209 

0 

0.00 

Outside  Air 

.  .0 

. 0 

0. 

.  60,882 

9.75 

* 

0 

0.00 

* 

0 

-126,942 

38.58 

Sup.  Fan  Heat 

90,495 

14.49 

* 

0.00 

* 

90,495 

-27.50 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

4,876 

4,876 

0.78 

* 

4,876 

1.12 

* 

-35,774 

-35,774 

10.87 

Exhaust  Heat 

-2,988 

0 

-2,988 

-0.48 

* 

0.00 

* 

3,851 

-1.17 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

0.00 

* 

0 

0.00 

Grand  Totals=> 

443,207 

29,979  0  624,563 

100.00 

♦ 

434,181 

100.00 

* 

-245,591 

-329,069 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total 

AREAS . 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,065 

Main  Clg  52.0 

624.6 

622.4 

39,460 

74.8  57.0  52.4 

58.1  50.8 

52.5 

Part  15.624 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0,0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  4,235 

0  0 

Totals  52.0 

624.6 

Wall  7,884 

0  0 

. HEATING 

COIL  SELECTION . 

. AIRFLOWS  (cfm)- 

. ENGINEERING  CHECKS-- 

TEMPERATURES 

(F)-- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  Cooling 

Heating  Clg 

X  OA 

7.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,762 

2,762  Clg 

Cfm/Sqft 

3.27  SADB  60.5 

78.5 

Main  Htg  -420.2 

39,460 

67.4 

78.5 

Inf  i  1 

323 

323  Clg 

Cfm/Ton 

758.16  Plenum  73.1 

70.4 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

39,460 

39,460  Clg 

Sqft/Ton 

231.81  Return  73.1 

70.5 

Preheat  -0.0 

39,460 

67.3 

58.1 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

51.77  Ret/OA  74.8 

67.3 

Reheat  0.0 

0 

0.0 

0.0 

Return 

39,460 

39,460  No. 

People 

47  Runarnd  72.0 

72.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

2,762 

2,762  Htg 

X  OA 

7.0  Fn 

MtrTD  0.8 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

3.27  Fn 

BldTO  0.6 

0.0 

Total  -420. a 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-34.83  Fn 

Frict  1.8 

0.0 
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System  3  Block  DD  -  DOUBLE  DUCT 

*************************  cooling  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  : 

7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside 

Air  — > 

OADB/WB/HR:  < 

?7/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air  Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent  Total 

Of  Tot 

★ 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

♦ 

0 

0 

0.00 

Roof  Cond 

0 

41,022 

41,022 

2.65 

★ 

0 

0.00 

* 

0 

-43,963 

5.50 

Glass  Solar 

14,028 

0 

14,028 

0.91 

* 

40,581 

4.51 

* 

0 

0 

0.00 

Glass 

Cond 

8,239 

0 

8,239 

0.53 

* 

5,819 

0.65 

* 

-16,967 

-16,967 

2.12 

Wall  Cond 

147,401 

52,964 

200,366 

12.94 

* 

135,487 

15.06 

* 

-266,726 

-361,665 

45.23 

Partition 

-12,991 

-12,991 

-0.84 

it 

-12,991 

-1.44 

* 

-149,871 

-149,871 

18.74 

Exposed  Floor 

0 

0 

0.00 

it 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

20,007 

20,007 

1.29 

* 

23,124 

2.57 

* 

-45,361 

-45,361 

5.67 

Sub  Total ==> 

176,683 

93,986 

270,670 

17.48 

* 

192,019 

21.34 

* 

-478,926 

-617,828 

77.27 

Internal 

Loads 

* 

* 

Lights 

238,645 

0 

238,645 

15.41 

* 

238,645 

26.52 

* 

0 

0 

0.00 

People 

64,680 

64,680 

4.18 

* 

35,420 

3,94 

* 

0 

0 

0.00 

Hisc 

425,318 

0 

0  425,318 

27.47 

* 

425,318 

47.27 

* 

3,208 

3,208 

-0.40 

Sub  Total— > 

728,643 

0 

0  728,643 

47.06 

* 

699,382 

77.72 

* 

3,208 

3,208 

-0.40 

Ceiling 

Load 

7,657 

-7,657 

0 

0.00 

* 

7,258 

0.81 

* 

-11,689 

0 

0.00 

Outside  Air 

0 

0 

0  189,859 

12.26 

* 

0 

0.00 

* 

0 

-430,464 

53.84 

Sup.  Fan 

Heat 

363,958 

23.51 

« 

0.00 

* 

363,958 

-45.52 

Ret.  Fan 

Heat 

0 

0 

0.00 

* 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  ! 

Sizing 

1,182 

1,182 

0.08 

* 

1,182 

0.13 

* 

-127,578 

-127,578 

15.96 

Exhaust  1 

Heat 

-5,903 

0  -5,903 

-0.38 

* 

0.00 

* 

9,137 

-1.14 

Terminal 

Bypass 

0 

0  0 

-0.00 

★ 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total— > 

914,165 

80,427 

0  1,548,408 

100.00 

* 

899,842 

100.00 

* 

-614,985 

-799,567 

100.00 

_ 

.A DC AC.. 

- uuuLinu  ifUiL  dci-cuiiun - 

AKilAo 

Total  Capacity 

Sens  Cap. 

Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf^ 

1  (X) 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  36,710 

Main  Clg 

129.0 

1,548.4 

1 

,560.1 

133,808  74.4  57.5  55 

.1 

62.1  53.0 

55.3 

Part  41, 

631 

Aux  Clg 

0.0 

0.0 

0.0 

0  0.0  0 

.0  0 

.0 

0.0  0-0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0  0.0  0 

.0  0, 

.0 

0.0  0.0 

0.0 

Roof  13, 

521 

0  0 

Totals 

129.0 

1,548.4 

Wall  17,879  501  3 

''  ncA  1  1  Nu 

uuiu  - 

u 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  %  OA 

7.0 

Type  Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

9,366 

9,366  Clg  Cfm/Sqft 

3.64  SAOB  65.0 

76.8 

Main  Htg 

-1,219-0 

133,808 

67.3 

76.8 

Infil 

987 

987  Clg  Cfm/Ton 

1037,00  Plenum  72.7 

70.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

133,808 

133,808  Clg  Sqft/Too 

284.50  Return  72.7 

71.0 

Preheat 

-0.0 

133,808 

67.7 

62.1 

Hincfm 

0 

0  Clg  Btuh/Sqft 

42.18  Ret/OA  74.4 

67.7 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

133,808 

133,808  No. 

.  People 

154  Runarnd  72.0 

72.0 

Humidif 

-439.3 

10,353 

4.7 

75.1 

Exhaust 

9,366 

9,366  Htg  X  OA 

7.0  Fn  MtrTD  0.9 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

3.64  Fn  BldTD  0.7 

0.0 

Total 

-1,658.3 

Auxi  1 

0 

0  Htg  Btiii/SqFt 

-33.21  Fn  Frict  2.1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  U-VALUES 


-  Room  U- Values  -- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

Z1-BSMT  EAST 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46,30 

Zone 

1  Total/Ave. 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

2 

Z1-1ST  FLR  EAST 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

Zone 

2  Total/Ave- 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

3 

Z2-1ST  FLR  EAST 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

Zone 

3  Total/Ave. 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

4 

Z1-2N0  FLR  EAST 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

Zone 

4  Total/Ave. 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

5 

Z2-2ND  FLR  EAST 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26,83 

Zone 

5  Total/Ave. 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

System 

1  Total/Ave. 

0.393 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29.43 

6 

Zl-BSHT  WEST 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

Zone 

6  Total/Ave. 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

7 

Z2-BSHT  WEST 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

Zone 

7  Total/Ave. 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

403-3  96 

8 

Z1-1ST  FLR  WEST 

0.172 

0.000 

0.000 

0-000 

0.000 

0.000 

0-000 

0.462 

0.317 

99.4 

19.22 

Zone 

8  Total/Ave. 

0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

9 

Z2-1ST  FLR  WEST 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

Zone 

9  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

10 

Z1-2N0  FLR  WEST 

0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

Zone 

10  Total/Ave. 

0,177 

0.000 

0.000 

0.000 

0.070 

0,000 

0.000 

0.462 

0.317 

144.4 

29.16 

11 

Z2-2ND  FLR  WEST 

0.240 

0.000 

0.000 

0-000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

Zone 

11  Total/Ave. 

0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0,317 

134.1 

27.41 

System 

2  Total/Ave. 

0.472 

0.000 

0-000 

0.000 

0.070 

0,000 

0.000 

0.446 

0.317 

152.2 

30.37 

12 

23-BSMT  SOUTH 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

Zone 

12  Total/Ave. 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

13 

Z2>BSMT  SOUTH 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

Zone 

13  Total/Ave. 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

14 

Z1-BSMT  SOUTH 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

Zone 

14  Total/Ave. 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

15 

21 -1ST  FLR  SOUTH 

0.217 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.438 

0.317 

96.7 

18.97 

Zone 

15  Total/Ave. 

0.217 

0.000 

0-000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

16 

22- 1ST  FLR  SOUTH 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

Zone 

16  Total/Ave. 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0,706 

0.431 

0.317 

55.2 

10.96 

17 

23- 1ST  FLR  SOUTH 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

Zone 

17  Total/Ave. 

0.130 

0.000 

0-000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

18 

23-2N0  FLR  SOUTH 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

Zone 

18  Total/Ave. 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

19 

21-2N0  FLR  SOUTH 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

Zone 

19  Total/Ave. 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

20 

22-2ND  FLR  SOUTH 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

Zone 

20  Total/Ave. 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107-3 

22.16 

System 

3  Total/Ave. 

0.417 

0.000 

0.000 

0,000 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

Bui Iding 

0.423 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.442 

0.317 

137.5 

27.43 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

Zl-BSAST  1 

1 

3,595 

3,595 

8,458 

0 

0  0 

0 

0  0 

247 

Zone 

1  Total/Ave. 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

2 

ZV1ST  FLR  EAST 

1 

1 

1,595 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

2  Total/Ave. 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

3 

Z2-1ST  FLR  EAST 

1 

1 

2,640 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

3  Total/Ave. 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

4 

Z1-2ND  FLR  EAST 

1 

1 

1,595 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

4  Total/Ave. 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

5 

Z2-2N0  FLR  EAST 

1 

1 

2,640 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

5  Total/Ave. 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

1  Total/Ave- 

12,065 

17,254 

0 

0 

0 

4,235 

0 

0 

8,132 

6 

Z1-BSMT  WEST 

1 

1 

3,280 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

Zone 

6  Total/Ave, 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

7 

Z2-BSMT  WEST 

1 

1 

315 

315 

909 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

315 

909 

0 

0 

0 

0 

0 

0 

0 

8 

Z1-1ST  FLR  WEST 

1 

1 

1,595 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

8  Total/Ave. 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

9 

Z2-1ST  FLR  WEST 

1 

1 

2,640 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

9  Total/Ave. 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

10 

21-2ND  FLR  WEST 

1 

1 

1,595 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

10  Total/Ave. 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

11 

Z2-2N0  FLR  WEST 

1 

1 

2,640 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

11  Total/Ave. 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

2  Total/Ave. 

12,065 

15,624 

0 

0 

0 

4,235 

0 

0 

7,884 

12 

Z3-BSMT  SOUTH 

1 

1 

2,202 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

Zone 

12  Total/Ave. 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

13 

22-BSMT  SOUTH 

1 

1 

3,780 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

Zone 

13  Total/Ave. 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

14 

Z1-BSMT  SOUTH 

1 

1 

3,685 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

Zone 

14  Total/Ave. 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

15 

Z1-1ST  FLR  SOUTH 

1 

1 

4,089 

4,089 

6,168 

0 

0 

0 

0  0 

2,628 

Zone 

15  Total/Ave. 

4,089 

6,168 

0 

0 

0 

0 

0 

0 

2,628 

16 

22- 1ST  FLR  SOUTH 

1 

1 

6,002 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

Zone 

16  Total/Ave. 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

17 

23- 1ST  FLR  SOUTH 

1 

1 

3,430 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

Zone 

17  Total/Ave. 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

18 

Z3-2ND  FLR  SOUTH 

1 

1 

5,763 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

Zone 

18  Total/Ave. 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

19 

21 -2ND  FLR  SOUTH 

1 

1 

2,077 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

Zone 

19  Total/Ave. 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

20 

Z2-2ND  FLR  SOUTH 

1 

1 

5,681 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

Zone 

20  Total/Ave. 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

System 

3  Total/Ave. 

36,710 

41,631 

0 

0 

0 

13,521 

501 

3 

17,378 

Bui Iding 

60,840 

74,509 

0 

0 

0 

21,991 

501 

1 

33,393 
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SYSTEM  TOTALS  LOAD  PROFILE 
BASELINE  BUILDING  300 


ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 

Percent 
Design 
Load 


--  Cooling  Load  - 

Cap.  Hours  Hours 


(Ton) 


(%) 


-  Heating  Load  . 

Capacity  Hours  Hours 
(Btuh)  (%) 


-  Cooling  Airflow 


Cap. 

(Cfm) 


Hours 

(%) 


Hours 


Heating  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  (%) 


0  • 

5 

11.0 

0 

0 

-120,956 

22 

946 

10,985.4 

0 

0 

0.0 

0 

0 

5  - 

10 

22.0 

0 

0 

-241,912 

19 

817 

21,970.8 

0 

0 

0.0 

0 

0 

10  - 

15 

33.1 

0 

0 

-362,869 

15 

659 

32,956.2 

0 

0 

0.0 

0 

0 

15  - 

20 

44,1 

10 

872 

-483,825 

12 

519 

43,941.6 

0 

0 

0.0 

0 

0 

20  - 

25 

55.1 

17 

1,491 

-604,781 

13 

556 

54,927.0 

0 

0 

0.0 

0 

0 

25  - 

30 

66.1 

12 

1,025 

-725,737 

8 

364 

65,912.4 

0 

0 

0.0 

0 

0 

30  - 

35 

77.2 

7 

624 

-846,693 

6 

238 

76,897.8 

0 

0 

0.0 

0 

0 

35  - 

40 

88.2 

9 

801 

-967,650 

5 

218 

87,883.2 

0 

0 

0.0 

0 

0 

40  - 

45 

99c2 

5 

448 

-1,088,606 

0 

0 

98,868.6 

0 

0 

0.0 

0 

0 

45  - 

50 

110.2 

8 

730 

-1,209,562 

0 

0 

109,854.0 

0 

0 

0.0 

0 

0 

50  - 

55 

121.2 

7 

593 

-1,330,518 

0 

0 

120,839.4 

0 

0 

0.0 

0 

0 

55  - 

60 

132.3 

5 

427 

-1,451,474 

0 

0 

131,824.8 

0 

0 

0.0 

0 

0 

60  - 

65 

143.3 

5 

438 

-1,572,431 

0 

0 

142,810.2 

0 

0 

0.0 

0 

0 

65  - 

70 

154.3 

5 

432 

-1,693,387 

0 

0 

153,795.6 

0 

0 

0.0 

0 

0 

70  - 

75 

165.3 

3 

235 

-1,814,343 

0 

0 

164,781.0 

0 

0 

0.0 

0 

0 

75  - 

80 

176.4 

2 

212 

-1,935,299 

0 

0 

175,766.4 

0 

0 

0,0 

0 

0 

80  - 

85 

187.4 

2 

154 

-2,056,255 

0 

0 

186,751.8 

0 

0 

0.0 

0 

0 

85  - 

90 

198.4 

2 

150 

-2,177,211 

0 

0 

197,737.2 

0 

0 

0.0 

0 

0 

90  - 

95 

209.4 

1 

108 

-2,298,168 

0 

0 

208,722.6 

0 

0 

0.0 

0 

0 

95  - 

100 

220.4 

0 

20 

-2,419,124 

0 

0 

219,708.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

4,443 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSJHPTION  -  ALTERNATIVE  1 

. -  MONTHLY  ENERGY  COHSUMPT 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

(kW> 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

370,311 

664 

6,458 

145 

14 

Feb 

335,056 

663 

5,227 

135 

14 

March 

378,559 

692 

2,512 

182 

8 

April 

374,522 

726 

585 

227 

3 

May 

406,945 

754 

9 

326 

0 

June 

414,722 

831 

0 

382 

0 

July 

433,778 

837 

0 

408 

0 

Ai^ 

434,746 

829 

0 

398 

0 

Sept 

398,870 

757 

0 

321 

0 

Oct 

394,963 

729 

782 

248 

4 

Nov 

362,831 

690 

2,815 

175 

9 

Dec 

370,472 

668 

5,163 

156 

11 

Total 

4,675,776 

837 

23,551 

3,104 

14 

Sullding  Energy  Consumption  » 

301,008  (Btu/Sq  Ft/Year) 

Floor  Area  = 

Source  Energy  Consurption  = 

302,206  (Btu/Sq  Ft/Year) 

I  0  N 


60,840  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  837.1  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Parent 

Ref.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equipment  Description 

(kU) 

<X) 

Cooling  Equipment 

1  EQIOOIS 

2-STG  CTV  <555  TONS 

179o4 

21,43 

2  EQ1122L 

AIR-CLD  RECIP  >55  TONS 

111.0 

13.27 

Sub  Total 

290.4 

34.69 

Sub  Total 

0,0 

0.00 

Air  Movtng  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

48.5 

5,79 

2 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

33.6 

4,01 

3 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

119,4 

14.26 

Sub  Total 

201,4 

24,06 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

109,1 

13.04 

Base  Utilities 

0.0 

0.00 

Hi  sc  Equipment 

236.2 

28.21 

Sub  Total 

345.3 

41.25 

Grand  Total 

837,1 

100.00 

V  600 
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A*******************************************************************^*******^ 
** 

«* 

** 

** 

**  ** 


TRACE 


by 


6  0  0 


ANALYSIS 


** 

** 

** 


*************4r***************««*******«r****«********«*********************«** 


ESOS  STUDY  AT  USHR  -  BUILDING  300 
UNITE  SANDS  MISSILE  RANGE  NN 
US  ARMY 

EMC  ENGINEERS,  INC. 

RANGE  CONTROL  BLDG:  ALT  1-BSLN,  ALT2-EOT  (  7^7 A*<£) 


Weather  File  Code: 
Location: 


ELPASO.U 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure; 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb; 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod;  0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period: 

January  To  December 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

TETD/Time 

Averaging 

Time/Date  Program  was  Run: 

6:55:35 

6/23/92 

Dataset  Name; 

300 

.TM 
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System  1  Block  DO  -  DOUBLE  DUCT 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16  * 

Mo/Hr;  13/  1 

(XJtside  Air  ==> 

OADB/Vm/HR:  97/  64/  49.0 

* 

* 

OADB: 

97  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.*Lat. 

Sensible 

Latent 

Total 

of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

<X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

12,734 

12,734 

2.76 

* 

0 

0.00  * 

0 

-13,550 

3.56 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

• 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

81,136 

27,781 

108,917 

23.64 

* 

81,117 

30.04  * 

-128,969 

-173,237 

45.46 

Partition 

-4,965 

-4,965 

-1.08 

* 

-4,965 

-1.84  • 

-60,134 

-60,134 

15.78 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

6,151 

6,151 

1.33 

* 

7,886 

2.92  ♦ 

-14,848 

-14,848 

3.90 

Sub  Total==> 

82,321 

40,515 

122,836 

26.66 

* 

84,038 

31.12  * 

-203,952 

-261,770 

68.69 

Internal  Loads 

* 

A 

Lights 

48,829 

0 

48,829 

10.60 

* 

48,829 

18.08  * 

0 

0 

0.00 

People 

27,300 

27,300 

5.92 

* 

14,950 

5.54  * 

0 

0 

0.00 

Hisc 

103,877 

0 

0 

103,877 

22.54 

* 

103,877 

38.47  * 

0 

0 

0.00 

Sub  Total  => 

180,006 

0 

0 

180,006 

39.07 

* 

167,656 

62.09  * 

0 

0 

0.00 

Ceiling  Load 

3,991 

-3,991 

0 

0.00 

* 

3,230 

1-20  * 

-4,628 

0 

0.00 

Outside  Air 

0 

0 

0 

61,893 

13.43 

* 

0 

0.00  * 

0 

-149,417 

39.21 

Sup.  Fan  Heat 

84,211 

18.28 

0.00  * 

84,211 

-22.10 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

15,084 

15,084 

3.27 

* 

15,084 

5.59  * 

-58,220 

-58,220 

15.28 

Exhaust  Heat 

-3,250 

0 

-3,250 

-0.71 

* 

0.00  * 

4,116 

-1.08 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00  * 

«r 

0 

0.00 

Grand  Total— > 

281,402 

33,274 

0 

460,781 

100.00 

* 

270,008 

100.00  * 

-266,799 

-381,080 

100.00 

COOLING  COIL  SELECTION 

Coil  Airfl  Entering  OBAIB/HR 
(cfm)  Deg  F  Oeg  F  Grains 
46,440  74.7  58.0  57.0 


Sens  Cap. 
(Mbh) 
467.0 
0.0 


Total  Capacity 


(Tons) 

(Mbh) 

Main  Clg 

38.4 

460.8 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

38.4 

460.8 

0.0  0  0.0  0.0 


Leaving  DB/UB/HR 
Deg  F  Oeg  F  Grains 
64.0  54.3  57.5 

0.0 

0.0  0.0  0.0  0.0 


. AREAS . 

Gross  Total  Glass  <sf)  <X) 


Floor 

12,065 

Part 

17,254 

ExFlr 

0 

Roof 

4,235 

Wall 

8,132 

Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


-HEATING 

Capacity 

(Mbh) 

-340.6 

0.0 

-0.0 

0.0 

0.0 

0.0 

-340.6 


COIL  SELECTION 
Coil  Airfl 
(cfm) 
46,440 
0 

46,440 

0 

0 

0 


Ent 

Lvg 

Type 

Deg  F 

Deg  F 

Vent 

70.3 

78-0 

Infil 

0.0 

0.0 

Supply 

67.4 

64.0 

Hlncfm 

0.0 

0.0 

Return 

0.0 

0.0 

Exhaust 

0.0 

0.0 

Rm  Exh 

Auxf  1 

•AIRFLOWS  (cfm) 

Cooling 

Heating 

3,251 

3,251 

323 

323 

46,440 

46,440 

0 

0 

46,440 

46,440 

3,251 

3,251 

0 

0 

0 

0 

—ENGINEERING  CHECKS— 

Clg  X  OA 

7.0 

Clg  Cfm/Sqft 

3.85 

Clg  Cfm/Ton 

1209.43 

Clg  Sqft/Ton 

314.21 

Clg  Btuh/Sqft 

38.19 

No.  People 

65 

Htg  X  OA 

7.0 

Htg  Cfm/SqFt 

3.85 

Htg  Btuh/SqFt 

-28.23 

—TEMPERATURES  (F) 


Type 

Clg 

Htg 

SADB 

65.9 

78.0 

Plenum 

73.0 

70.5 

Return 

73.0 

70.7 

Ret/OA 

74.7 

67.4 

Runarnd 

72.0 

72.0 

Fn  MtrTD 

0.6 

0.0 

Fn  BldTD 

0.5 

0.0 

Fn  Frict 

1.4 

0.0 
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System  2 

Block 

DO 

-  DOUBLE  DUCT 

*************************  COOLING  COIL 

PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 

******** 

Peaked  at  Time 

==> 

Mo/Hr;  7/16 

* 

Mo/Hr: 

7/16  * 

Ho/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR;  97/  W/  49.0 

* 

* 

OADB: 

97  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens. Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

12,709 

12,709 

2.04 

* 

0 

0.00  ♦ 

0 

-13,608 

4.14 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  • 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

72,716 

24,577 

97,293 

15.58 

* 

72,716 

16.75  * 

-124,832 

-167,314 

50.84 

Partition 

-5,411 

-5,411 

-0.87 

* 

-5,411 

-1.25  * 

-64,928 

-64,928 

19.73 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

7,104 

7,104 

1.14 

* 

7,885 

1.82  * 

-14,848 

-14,848 

4.51 

Sub  Total “> 

74,410 

37,286 

111,695 

17.89 

* 

75,191 

17.32  * 

-204,608 

-260,698 

79.22 

Internal  Loads 

* 

* 

Lights 

59,476 

0 

59,476 

9.53 

* 

59,476 

13.70  * 

0 

0 

0.00 

People 

19,740 

19,740 

3.16 

* 

10,810 

2.49  * 

0 

0 

0.00 

Hisc 

266,323 

0 

0 

266,323 

42.65 

* 

266,323 

61.34  * 

0 

0 

0.00 

Sub  Total— > 

345,538 

0 

0 

345,538 

55.34 

* 

336,608 

77.53  * 

0 

0 

0.00 

Ceiling  Load 

4,319 

-4,319 

0 

0.00 

* 

3,459 

0.80  * 

-5,209 

0 

0.00 

Outside  Air 

0 

0 

0 

60,736 

9.73 

* 

0 

0.00  ♦ 

0 

-126,942 

38.58 

Sup.  Fan  Heat 

90,495 

14.49 

* 

0.00  * 

90,495 

-27.50 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OVAINDR  Sizing 

18,910 

18,910 

3.03 

* 

18,910 

4.36  * 

-35,774 

-35,774 

10.87 

Exhaust  Heat 

-2,988 

0 

-2,988 

-0.48 

* 

0.00  ♦ 

3,851 

-1.17 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00  * 

* 

0 

0.00 

Grand  Total ==> 

443,177 

29,979 

0 

624,388 

100.00 

* 

434,168 

100.00  * 

-245,591 

-329,069 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity  Sens  Cap. 

Cofl  AfPfl 

Entering  DB/UB/HR 

Leaving  D6/WB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Hbh)  (Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

12,065 

Main  Clg 

52.0 

624.4 

622.4 

39,460 

74.8 

57.0  52.5 

58.1 

50.8  52.6 

Part 

15,624 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

4,235 

0  0 

Totals 

52,0 

624.4 

Wall 

7,884 

0  0 

...UCATTUf^ 

un - 

"AIRFLOWS  (Cfm) 

--ENGINEERING 

CHECKS-- 

— ItnPtKATUKES 

(F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,762 

2,762 

Clg  Cfm/Sqft 

3.27 

SADB 

60.5 

78.5 

Main  Htg 

-420.2 

39,460 

67.4 

78.5 

Infil 

323 

323 

Clg  Cfm/Ton 

758.37 

Plenum 

73.1 

70.4 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

39,460 

39,460 

Clg  Sqft/Ton 

231.88 

Return 

73.1 

70.5 

Preheat 

-0.0 

39,460 

67.3 

58.1 

Hincfffl 

0 

0 

Clg  Btuh/Sqft 

51.75 

Ret/OA 

74.8 

67.3 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

39,460 

39,460 

No.  People 

47 

Runamd 

72.0 

72.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,762 

2,762 

Htg  X  OA 

7.0 

Fn  MtrTD 

0.8 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.27 

Fn  BldTD 

0.6 

0.0 

Total 

-420.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.83 

Fn  Frict 

1.8 

0.0 

D8-19 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  75 


System 


Block 


DD 


-  DOUBLE  DUCT 


**♦*♦***♦***♦*******♦♦***  COOLING  COIL  PEAK  *******************’*^************  CLG  SPACE  PEAK  ♦*♦*♦***♦***  HEATING  COIL  PEAK 


******** 


Peaked  at  Time  ==> 

Mo/Hr;  7/16 

* 

Mo/Hr: 

Outside  Air  => 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

* 

Space 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Envelope  Loads 

<Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

Roof  Cond 

0 

41,022 

41,022 

2.65 

* 

0 

Glass  Solar 

14,028 

0 

14,028 

0.91 

* 

40,581 

Glass  Cond 

8,239 

0 

8,239 

0.53 

* 

5,819 

Wall  Cond 

147,401 

52,964 

200,366 

12.95 

* 

135,487 

Partition 

-12,991 

-12,991 

-0.84 

* 

-12,991 

Exposed  Floor 

0 

0 

0.00 

* 

0 

Infiltration 

19,989 

19,989 

1.29 

* 

23,124 

Sub  Total«=> 

176,665 

93,986 

270,652 

17.50 

* 

192,019 

Internal  Loads 

* 

Lights 

193,225 

0 

193,225 

12.49 

* 

193,225 

People 

64,680 

64,680 

4.18 

* 

35,420 

Mi  sc 

425,318 

0 

0 

425,318 

27.49 

* 

425,318 

Sub  Total ==> 

683,223 

0 

0 

683,223 

44.17 

* 

653,963 

Ceiling  Load 

7,657 

-7,657 

0 

0.00 

* 

7,258 

Outside  Air 

0 

0 

0 

189,687 

12.26 

* 

0 

Sup.  Fan  Heat 

363,958 

23.53 

* 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

OV/UNDR  Sizing 

45,353 

45,353 

2.93 

* 

45,353 

Exhaust  Heat 

-5,903 

0 

-5,903 

-0.38 

* 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

Grand  Total==> 

912,898 

80,«27  0 

1,546,969 

emnu.... 

100.00 

* 

898,593 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg 

Main  Clg  128.9 

1,547.0 

1,558.8 

133,808 

74.4  57.5  55 

.1 

62.1  53. 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0. 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

o 

o 

o 

7/16 
97 

Parent 
Of  Tot 
(%) 
0.00 
0.00 
0.00 
4.52 
0.65 
15.08 
-1.45 
0.00 
2.57 
21.37 

21.50 

3.94 

47.33 

72.78 

0.81 

0.00 

0.00 

0.00 

0.00 

5.05 

0.00 

0.00 

100.00 


Totals 


128.9  1,547.0 


Ho/Hr:  13/  1 
OA06:  24 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 
0 
0 

-16,967 

-266,726 

-149,871 

0 

-45,361 

-478,926 

0 

0 

3,208 

3,208 

-11,689 

0 


-127,578 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-43,963 

0 

-16,967 

-361,665 

-149,871 

0 

-45,361 

-617,828 

0 

0 

3,208 

3,208 

0 

-430,464 

363,958 

0 

0 

-127,578 

9,137 

0 


Perent 
Of  Tot 
(X) 
0.00 
0.00 
5.50 
0.00 
2.12 
45.23 
18.74 
0.00 
5.67 
77.27 

0.00 

0.00 

-0.40 

-0.40 

0.00 

53.84 

-45.52 

0.00 

0.00 

15.96 

-1.14 

0.00 


-614,985  -799,567  100.00 


F  Grains 

0  55.3 

.0  0.0 

.0  0.0 


Gross  Total 
Floor 
Part 
ExFlr 
Roof 
Wall 


-AREAS . 

Glass  (sf) 


(X) 


36,710 

41,631 

0 

13,521 

17,879 


0 

501 


Main  Htg 
Aux  Htg 
Preheat 
Reheat 
Humid!  f 
Opt  Vent 
Total 


-HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent  Lvg 
(Mbh)  (cfm)  Deg  F  Deg  F 

-1,219.0  133,808  67.3  76.8 

0.0  0  0.0  0.0 

-0.0  133,808  67.7  62.1 

0.0  0  0.0  0.0 

-439.3  10,353  4.7  75.1 

0.0  0  0.0  0.0 

-1,658.3 


-AIRFLOWS  (cfm)- 


-ENGINEERING  CHECKS-  -TEMPERATURES  <F)— 


Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

Vent 

9,366 

9,366 

Clg  Cfm/Sqft 

3.64 

SAOB 

65.0 

76.8 

Infil 

987 

987 

Clg  Cfm/Ton 

1037.96 

Plenum 

72.7 

70.9 

Supply 

133,808 

133,808 

Clg  Sqft/Ton 

284.76 

Return 

72.7 

71.0 

Hincfm 

0 

0 

Clg  Btuh/Sqft 

42.14 

Ret/OA 

74.4 

67.7 

Return 

133,808 

133,808 

No.  People 

154 

Runamd 

72.0 

72.0 

Exhaust 

9,366 

9,366 

Htg  %  OA 

7.0 

Fn  MtrTD 

0.9 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.64 

Fn  BldTD 

0.7 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-33.21 

Fn  Frict 

2.1 

0.0 
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--  Ro< 

)m  U-Val 

ties  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

<lb/ 

<Btu/ 

Number 

Description  Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

Z1-BSHT  EAST  0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,550 

0.317 

234.7 

46.30 

Zone 

1  Total/Ave.  0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

2 

Z1-1ST  FLR  EAST  0.127 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

Zone 

2  Total/Ave.  0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

3 

Z2-1ST  FLR  EAST  0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15,07 

Zone 

3  Total/Ave.  0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

4 

Z1-2HD  FLR  EAST  0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

Zone 

4  Total/Ave.  0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0,317 

142.8 

28.70 

5 

Z2-2N0  FLR  EAST  0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

Zone 

5  Total/Ave.  0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

System 

1  Total/Ave.  0.393 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29.43 

6 

Z1-8SMT  WEST  0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

Zone 

6  Total/Ave.  0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

7 

22-BSMT  UEST  0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

Zone 

7  Total/Ave.  0.745 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

8 

Z1-1ST  FLR  UEST  0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

Zone 

8  Total/Ave.  0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99-4 

19-22 

9 

Z2-1ST  FLR  WEST  0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

Zone 

9  Total/Ave.  0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

10 

Z1-2N0  FLR  WEST  0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

Zone 

10  Total/Ave.  0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

11 

Z2-2ND  FLR  WEST  0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

Zone 

11  Total/Ave.  0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

System 

2  Total/Ave.  0.472 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.446 

0.317 

152.2 

30.37 

12 

Z3-BSMT  SOUTH  0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-317 

273.6 

53.77 

Zone 

12  Total/Ave.  0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

13 

22-BSMT  SOUTH  0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

Zone 

13  Total/Ave.  0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

14 

Z1-BSHT  SOUTH  0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

Zone 

14  Total/Ave,  0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

15 

Z1-1ST  FLR  SOUTH  0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

Zone 

15  Total/Ave,  0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

16 

Z2-1ST  FLR  SOUTH  0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

Zone 

16  Total/Ave.  0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

17 

Z3-1ST  FLR  SOUTH  0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

Zone 

17  Total/Ave.  0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

18 

Z3-2ND  FLR  SOUTH  0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

Zone 

18  Total/Ave.  0,187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

19 

21-2HD  FLR  SOUTH  0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

Zone 

19  Total/Ave-  0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

20 

Z2-2ND  FLR  SOUTH  0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22-16 

Zone 

20  Total/Ave.  0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107,3 

22.16 

System 

3  Total/Ave,  0.417 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

Building  0.423 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.442 

0.317 

137.5 

27.43 
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BUILDING  AREAS  -  ALTERNATIVE  2 

ECO  -  EFFICIENT  LIGHTING  -  BUILDING  300 


BUILDING 


AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Nuit>er 

Description 

Fir 

Rm 

(sqft) 

1 

Z1-BSMT  EAST 

1 

1 

3,595 

Zone 

1  Total/Ave. 

2 

ZMST  FLR  EAST 

1 

1 

1,595 

Zone 

2  Total/Ave. 

3 

22-1ST  FLR  EAST 

1 

1 

2,640 

Zone 

3  Total/Ave. 

4 

Z1-2ND  FLR  EAST 

1 

1 

1,595 

Zone 

4  Total/Ave. 

5 

22-2ND  FLR  EAST 

1 

1 

2,640 

Zone 

5  Total/Ave. 

System 

1  Total/Ave. 

6 

ZI-BSMT  WEST 

1 

1 

3,280 

Zone 

6  Total/Ave. 

7 

22-BSMT  WEST 

1 

1 

315 

Zone 

7  Total/Ave. 

8 

ZMST  FLR  WEST 

1 

1 

1,595 

Zone 

8  Total/Ave. 

9 

22- 1ST  FLR  WEST 

1 

1 

2,640 

Zone 

9  Total/Ave. 

10 

Z1-2N0  FLR  WEST 

1 

1 

1,595 

Zone 

10  Total/Ave. 

11 

22-2ND  FLR  WEST 

1 

1 

2,640 

Zone 

11  Total/Ave- 

Systen 

2  Total/Ave. 

12 

23-BSHT  SOUTH 

1 

1 

2,202 

Zone 

12  Total/Ave. 

13 

22-BSMT  SOUTH 

1 

1 

3,780 

Zone 

13  Total/Ave. 

14 

ZI-BSMT  SOUTH 

1 

1 

3,685 

Zone 

14  Total/Ave. 

15 

Z1-1ST  FLR  SOUTH 

1 

1 

4,089 

Zone 

15  Total/Ave. 

16 

22-1ST  FLR  SOUTH 

1 

1 

6,002 

Zone 

16  Total/Ave. 

17 

23-1ST  FLR  SOUTH 

1 

1 

3,430 

Zone 

17  Total/Ave. 

18 

Z3-2ND  FLR  SOUTH 

1 

1 

5,763 

Zone 

18  Total/Ave. 

19 

Z1-2ND  FLR  SOUTH 

1 

1 

2,077 

Zone 

19  Total/Ave. 

20 

22-2ND  FLR  SOUTH 

1 

1 

5,681 

Zone 

20  Total/Ave. 

System 

3  Total/Ave. 

Building 

t 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Area 

Area 

Area 

Area 

/Rf 

<sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

3,595 

8,458 

0 

0 

0 

3,595 

8,458 

0 

0 

0 

1,595 

2,145 

0 

0 

0 

1,595 

2,145 

0 

0 

0 

2,640 

858 

0 

0 

0 

2,640 

858 

0 

0 

0 

1,595 

3,045 

0 

0 

0 

1,595 

3,045 

0 

0 

0 

2,640 

2,748 

0 

0 

0 

2,640 

2,748 

0 

0 

0 

12,065 

17,254 

0 

0 

0 

3,280 

5,763 

0 

0 

0 

3,280 

5,763 

0 

0 

0 

315 

909 

0 

0 

0 

315 

909 

0 

0 

0 

1,595 

2,784 

0 

0 

0 

1,595 

2,784 

0 

0 

0 

2,640 

1,080 

0 

0 

0 

2,640 

1,080 

0 

0 

0 

1,595 

2,565 

0 

0 

0 

1,595 

2,565 

0 

0 

0 

2,640 

2,523 

0 

0 

0 

2,640 

2,523 

0 

0 

0 

12,065 

15,624 

0 

0 

0 

2,202 

6,539 

0 

0 

0 

2,202 

6,539 

0 

0 

0 

3,780 

9,473 

0 

0 

0 

3,780 

9,473 

0 

0 

0 

3,685 

8,091 

0 

0 

0 

3,685 

8,091 

0 

0 

0 

4,089 

6,168 

0 

0 

0 

4,089 

6,168 

0 

0 

0 

6,002 

2,415 

0 

0 

0 

6,002 

2,415 

0 

0 

0 

3,430 

2,352 

0 

0 

0 

3,430 

2,352 

0 

0 

0 

5,763 

3,444 

0 

0 

0 

5,763 

3,444 

0 

0 

0 

2,077 

930 

0 

0 

0 

2,077 

930 

0 

0 

0 

5,681 

2,220 

0 

0 

0 

5,681 

2,220 

0 

0 

0 

36,710 

41,631 

0 

0 

0 

60,840 

74,509 

0 

0 

0 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

0 

0 

247 

0 

0 

0 

247 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

0 

0 

2,574 

1,595 

0 

0 

1,368 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

8,132 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

1,595 

0 

0 

0 

0 

2.574A 

1,368^F 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

7,884 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49 

0 

0 

0 

49 

0 

0 

0 

2,628 

0 

0 

0 

2,628 

0 

501 

14 

3,171 

0 

501 

14 

3,171 

0 

0 

0 

2,475 

0 

0 

0 

2,475 

5,763 

0 

0 

3,348 

5,763 

0 

0 

3,348 

2,077 

0 

0 

2,313 

2,077 

0 

0 

2,313 

5,681 

0 

0 

3,393 

5,681 

0 

0 

3,393 

13,521 

501 

3 

17,378 

21,991 

501 

1 

33,393 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 
ECO  -  EFFICIENT  LIGHTING  -  BUILDING  300 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent  - Cooling  Load  . . .  Heating  Load  — . Cooling  Airflow -  - Heating  Airflow 


Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

<%) 

(Cfm) 

<X) 

(Cfm) 

(X> 

0  - 

5 

11.0 

0 

0 

-120,956 

23 

989 

10,985.4 

0 

0 

0.0 

0 

0 

5  ” 

10 

21.9 

0 

0 

-241,912 

18 

774 

21,970.8 

0 

0 

0.0 

0 

0 

10  - 

15 

32.9 

0 

0 

-362,869 

16 

681 

32,956.2 

0 

0 

0.0 

0 

0 

15  - 

20 

43.9 

10 

881 

-483,825 

13 

564 

43,941.6 

0 

0 

0.0 

0 

0 

20  - 

25 

54.8 

17 

1,526 

-604,781 

13 

549 

54,927.0 

0 

0 

0.0 

0 

0 

25  - 

30 

65.8 

12 

1,041 

-725,737 

8 

372 

65,912.4 

0 

0 

0.0 

0 

0 

30  - 

35 

76.8 

8 

678 

-846,693 

5 

233 

76,897.8 

0 

0 

0.0 

0 

0 

35  - 

40 

87.7 

8 

730 

-967,650 

5 

218 

87,883.2 

0 

0 

0.0 

0 

0 

40  - 

45 

98,7 

5 

445 

-1,088,606 

0 

0 

98,868.6 

0 

0 

0.0 

0 

0 

45  - 

50 

109.7 

8 

685 

-1,209,562 

0 

0 

109,854.0 

0 

0 

0.0 

0 

0 

50  - 

55 

120.6 

7 

603 

-1,330,518 

0 

0 

120,839.4 

0 

0 

0.0 

0 

0 

55  - 

60 

131.6 

5 

468 

-1,451,474 

0 

0 

131,824.8 

0 

0 

0.0 

0 

0 

60  - 

65 

142.6 

5 

456 

-1,572,431 

0 

0 

142,810.2 

0 

0 

0.0 

0 

0 

65  - 

70 

153.5 

5 

410 

-1,693,387 

0 

0 

153,795.6 

0 

0 

0.0 

0 

0 

70- 

75 

164.5 

3 

258 

-1,814,343 

0 

0 

164,781.0 

0 

0 

0.0 

0 

0 

75  - 

80 

175.5 

3 

238 

-1,935,299 

0 

0 

175,766.4 

0 

0 

0.0 

0 

0 

80  - 

85 

186.4 

2 

148 

-2,056,255 

0 

0 

186,751.8 

0 

0 

0.0 

0 

0 

85  - 

90 

197.4 

1 

130 

-2,177,211 

0 

0 

197,737.2 

0 

0 

0.0 

0 

0 

90  - 

95 

208.4 

1 

63 

-2,298,168 

0 

0 

208,722.6 

0 

0 

0.0 

0 

0 

95  - 

100 

219.3 

0 

0 

-2,419,124 

0 

0 

219,708.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

4,380 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMNO 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kU) 

(Thena) 

(1000  Gl) 

(Thrm/hr) 

Jan 

365,820 

642 

6,514 

142 

14 

Feb 

330,979 

642 

5,274 

132 

14 

March 

373,520 

664 

2,530 

178 

8 

April 

369,982 

699 

586 

223 

3 

May 

401,888 

728 

9 

321 

0 

June 

408,654 

804 

0 

383 

0 

July 

428,154 

811 

0 

409 

0 

Aug 

427,477 

802 

0 

405 

0 

Sept 

394,179 

731 

0 

317 

0 

Oct 

389,9% 

703 

782 

244 

4 

Nov 

358,160 

667 

2,834 

171 

9 

Dec 

366,100 

644 

5,204 

153 

11 

Total 

4,614,913 

811 

23,732 

3,078 

14 

Building  Energy  Cor^umptfon  =  297,893  (Btu/Sq  Ft/Year)  Floor  Area  =  60,840  (Sq  Ft) 

Source  Energy  Consumption  =  299,099  (Btu/Sq  Ft/Year) 

IcvAj  -  ^  ^ 
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UTILITY  PEAJC  CHECKSUMS  -  ALTERNATIVE  2 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  811.3  (kU> 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp.  Utility  Parent 
Ref.  Equipment  Demand  Of  Tot 
Num.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 


1  EQ1001S  2-STG  CTV  <555  TONS 

2  EQ1122L  AIR-CLD  RECIP  >55  TONS 


176.4  21.75 

108.9  13.43 


Sub  Total 


285.4  35.17 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 


1 

SUMMATION 

OF 

FAN 

ELECTRICAL  DEMAND 

48.5 

5.98 

2 

SUMMATION 

OF 

FAN 

ELECTRICAL  DEMAND 

33.6 

4.14 

3 

SUMMATION 

OF 

FAN 

ELECTRICAL  DEMAND 

119.4 

14.71 

Sub  Total 

201.4 

24.83 

Sub  Total 

0.0 

0.00 

Miscellaneous 


Lights 

88.3 

10.89 

Base  Utilities 

0.0 

0.00 

Hi sc  Equipment 

236.2 

29.11 

Sub  Total 

324.5 

40o00 

Grand  Total 

811.3 

100.00 
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BLDG  P300  LIGHTING  CALCULATIONS 


ZONE  #1 

INSTALLED  FIXTURES  (IF): 

51  X  96  Watts  =  4896  Watts 

25  X  71  Watts  =  1775  Watts 

Total  Watts  :  6671  Watts 

1 .5  Watts/SF  is  assummed  for  ensting  lighting 
3595  SF  is  the  zone  floor  area 

76  Total  #  of  Fixtures 

COST  ESTIMATE: 

82  Replacement  Lamps 

40  Replacement  Ballasts 

EFFECTIVE  LAMP  FACTOR  (ELF): 

5393  Watts  (observed)  / 

6671  Watts  (installed  fixtures) 

=  0.81 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

41  Effective  #  of  existing  standard  flxtures 

20  Effective  #  of  low-wattage  fixtures 
=  61  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.21  Watts/SF 

ZONE  #2 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

25  X  96  Watts  =  2400  Watts 

2712  Watts  (observed)  / 

13X71  Watts  =  923  Watts 

3323  Watts  (installed  fixtures) 

Total  Watts  :  3323  Watts 

=  0.82 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

1 .7  Watts/SF  is  assummed  for  existing  lighting 

20  Effective  #  of  existing  standard  fixtures 

1 595  SF  is  the  zone  floor  area 

1 1  Effective  #  of  low— wattage  fbrtures 

38  Total  #  of  Fixtures 

=  31  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

41  Replacement  Lamps 

1.38  Watts/SF 

20  Replacement  Ballasts 

ZONE  #3 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

55  X  96  Watts  =  5280  Watts 

1584  Watts  (observed)  / 

28  X  71  Watts  =  1 988  Watts 

7268  Watts  (installed  fixtures) 

Total  Watts  =  7268  Watts 

=  0.22 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

0.6  Watts/SF  is  assummed  for  existing  lighting 

12  Effective  #  of  existing  standard  fixtures 

2640  SF  is  the  zone  floor  area 

6  Effective  #  of  low— wattage  fixtures 

83  Total  #  of  Fixtures 

=  18  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

24  Replacement  Lamps 

0.49  Watts/SF 

12  Replacement  Ballasts 
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BLDG  P300  LIGHTING  CALCULATIONS 


ZONE  #4 


INSTALLED  FIXTURES  (IF): 
25  X  96  Watts  = 
12X71  Watts  = 
Total  Watts  = 


2400  Watts 
852  Watts 
3252  Watts 


1 .7  Watts/SF  is  assummed  for  existing  lighting 
1 595  SF  is  the  zone  floor  area 
37  Total  #  of  Fixtures 


EFFECTIVE  LAMP  FACTOR  (ELF): 

2712  Watts  (observed)  / 

3252  Watts  (installed  fixtures) 

=  0.83 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

21  Effective  #  of  existing  standard  fixtures 
1 0  Effective  #  of  low— wattage  fixtures 
=  31  Total  Fixtures 


COST  ESTIMATE: 

42  Replacement  Lamps 
21  Replacement  Ballasts 


TRACE  600  INPUT  FOR  LIGHTING  ECO: 
1.37  Watts/SF 


ZONE  #5 


INSTALLED  FIXTURES  (IF): 
49  X  96  Watts  = 

25  X  71  Watts  = 
Total  Watts  = 


4704  Watts 
1775  Watts 
6479  Watts 


2.0  Watts/SF  is  assummed  for  existing  lighting 
2640  SF  is  the  zone  floor  area 
74  Total  #  of  Fixtures 

COST  ESTIMATE: 

80  Replacement  Lamps 
40  Replacement  Ballasts 


EFFECTIVE  LAMP  FACTOR  (ELF): 

5280  Watts  (observed)  / 

6479  Watts  (installed  fixtures) 

=  0.81 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 
40  Effective  #  of  existing  standard  flxtures 
20  Effective  #  of  low- wattage  fixtures 
=  60  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.62  Watts/SF 


ZONE  #6 


INSTALLED  FIXTURES  (IF): 
64  X  96  Watts  = 

32  X  71  Watts  = 
Total  Watts  = 


6144  Watts 
2272  Watts 
8416  Watts 


2.0  Watts/SF  is  assummed  for  existing  h'ghting 
3280  SF  is  the  zone  floor  area 
96  Total  #  of  Fixtures 

COST  ESTIMATE: 

100  Replacement  Lamps 
_ 50  Replacement  Ballasts 


EFFECTIVE  LAMP  FACTOR  (ELF): 

6560  Watts  (observed)  / 

8416  Watts  (Installed  fixtures) 

=  0.78 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 
50  Effective  #  of  existing  standard  fixtures 
25  Effective  #  of  low— wattage  fixtures 
=  75  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.62  Watts/SF 
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BLDG  P300  LIGHTING  CALCULATIONS 


ZONE  #8 

INSTALLED  FIXTURES  (IF): 

30  X  96  Watts  =  2880  Watts 

15  X  71  Watts  =  1065  Watts 

Total  Watts  =  3945  Watts 

1 .9  Watls/SF  is  assummed  for  existing  lighting 

1 595  SF  is  the  zone  floor  area 

45  Total  #  of  Fixtures 

COST  ESTIMATE: 

46  Replacement  Lamps 

23  Replacement  Ballasts 

EFFECTIVE  LAMP  FACTOR  (ELF): 

3031  Watts  (obsen/ed)  / 

3945  Watts  (installed  fixtures) 

=  0.77 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 
23  Effective  #  of  existing  standard  flxtures 

1 2  Effective  #  of  low— wattage  flxtures 
=  35  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.54  Watts/SF 

ZONE  #9 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

56  X  96  Watts  =  5376  Watts 

5280  Watts  (observed)  / 

28  X  71  Watts  =  1 988  Watts 

7364  Watts  (installed  fixtures) 

Total  Watts  =  7364  Watts 

=  0.72 

2.0  Watts/SF  is  assummed  for  existing  lighting 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

40  Effective  #  of  existing  standard  flxtures 

2640  SF  is  the  zone  floor  area 

20  Effective  #  of  low— wattage  fixtures 

84  Total  #  of  Fixtures 

=  60  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

80  Replacement  Lamps 

1.62  Watts/SF 

40  Replacement  Ballasts 

ZONE  #10 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

25  X  96  Watts  =  2400  Watts 

2712  Watts  (observed)  / 

12X71  Watts  =  852  Watts 

3252  Watts  (installed  fixtures) 

Total  Watts  =  3252  Watts 

=  0.83 

1 .7  Watts/SF  is  assummed  for  existing  lighting 

INSTALLED  FIXT.  X  EFFECT.  L^MP  FACTOR 

21  Effective  #  of  existing  standard  flxtures 

1 595  SF  is  the  zone  floor  area 

1 0  Effective  #  of  low— wattage  fixtures 

37  Total  #  of  Fixtures 

=  31  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

42  Replacement  Lamps 

1.37  Watts/SF 

21  Replacement  Ballasts 
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BLDG  P300  LIGHTING  CALCULATIONS 


INSTALLED  FIXTURES  (IF); 
51  X  96  Watts  = 

25  X  71  Watts  = 
Total  Watts : 


ZONE  #11 

EFFECTIVE  LAMP  FACTOR  (ELF): 

4896  Watts  3960  Watts  (ctoserved)  / 

1775  Watts  6671  Watts  (installed  fixtures) 

6671  Watts  =  0.59 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 


1 .5  Watts/SF  is  assummed  for  easting  lighting  30  Effective  #  of  existing  standard  fixtures 

2640  SF  is  the  zone  floor  area  1 5  Effective  #  of  low- wattage  fixtures 

76  Total  #  of  Fixtures  =  45  Total  Fixtures 


COST  ESTIMATE: 

60  Replacement  Lamps 
30  Replacement  Ballasts 


TRACE  600  INPUT  FOR  LIGHTING  ECO: 
1.21  Watts/SF 


ZONE  #12 


INSTALLED  FIXTURES  (IF); 

55  X  96  Watts  =  5280  Watts 

27  X  71  Watts  =  1917  Watts 

Total  Watts:  7197  Watts 


EFFECTIVE  LAMP  FACTOR  (ELF): 

4404  Watts  (observed)  / 

7197  Watts  (installed  fixtures) 

=  0.61 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 


2.0  Watts/SF  is  assummed  for  existing  lighting  34  Effective  #  of  existing  standard  flxtures 

2202  SF  is  the  zone  floor  area  1 7  Effective  #  of  low— wattage  flxtures 

82  Total  #  of  Fixtures  =  50  Total  Fixtures 


COST  ESTIMATE:  TRACE  600  INPUT  FOR  LIGHTING  ECO: 

68  Replacement  Lamps  1.62  Watts/SF 

34  Replacement  Ballasts 


INSTALLED  FIXTURES  (IF): 
57  X  96  Watts  = 

29  X  71  Watts  = 
Total  Watts : 


ZONE  #13 

EFFECTIVE  LAMP  FACTOR  (ELF): 

5472  Watts  7560  Watts  (observed)  / 

2059  Watts  7531  Watts  (installed  fixtures) 

7531  Watts  =  1.00 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 


2.0  Watts/SF  is  assummed  for  existing  h'ghting  57  Effective  #  of  existing  standard  fixtures 

3780  SF  is  the  zone  floor  area  29  Effective  #  of  low— wattage  flxtures 

86  Total#  of  Fixtures  =  86  Total  Fixtures 


COST  ESTIMATE:  TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1 1 4  Replacement  Lamps  1 .62  Watts/SF 

57  Replacement  Ballasts 
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BLDG  P300  LIGHTING  CALCULATIONS 


ZONE  #14 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

54  X  96  Watts  =  51 84  Watts 

7376  Watts  (observed)  / 

27  X  71  Watts  =  1917  Watts 

7101  Watts  (installed  fixtures) 

Total  Watts:  7101  Watts 

=  1.04 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

2.0  Watts/SF  is  assummed  for  easting  lighting 

56  Effective  #  of  existmg  standard  flxtures 

3688  SF  is  the  zone  floor  area 

28  Effective  #  of  low- wattage  fixtures 

81  Total  #  of  Fixtures 

=  84  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

108  Replacement  Lamps 

1.62  Watts/SF 

54  Replacement  Ballasts 

ZONE  #15 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

84  X  96  Watts  =  8064  Watts 

7769  Watts  (observed)  / 

42  X  71  Watts  =  2982  Watts 

11046  Watts  (installed  fixtures) 

Total  Watts:  11046  Watts 

=  0.70 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

1 .9  Watts/SF  is  assummed  for  existmg  lighting 

59  Effective  #  of  existing  standard  fixtures 

4089  SF  is  the  zone  floor  area 

30  Effective  #  of  low-wattage  fixtures 

126  Total#  of  Fixtures 

=  89  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

118  Replacement  Lamps 

1.54  Watts/SF 

74  Replacement  Ballasts  (18  Dimminq  Ballasts) 

ZONE  #16 

INSTALLED  FIXTURES  (IF): 

EFFECTIVE  LAMP  FACTOR  (ELF): 

94  X  96  Watts  =  9024  Watts 

12004  Watts  (observed)  / 

46  X  71  Watts  =  3266  Watts 

12290  Watts  (installed  fixtures) 

Total  Watts:  12290  Watts 

=  0.98 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

2.0  Watts/SF  is  assummed  for  existmg  lighting 

92  Effective  #  of  existmg  standard  fixtures 

6002  SF  is  the  zone  floor  area 

45  Effective  #  of  low— wattage  fixtures 

1 40  Total  #  of  Fixtures 

=  137  Total  Fixtures 

COST  ESTIMATE: 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1 84  Replacement  Lamps 

1.62  Watts/SF 

92  Replacement  Ballasts 
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BLDG  P300  LIGHTING  CALCULATIONS 


ZONE  #17 


INSTALLED  FIXTURES  (IF): 
55  X  96  Watts  = 

28  X  71  Watts  = 
Total  Watts  = 


5280  Watts 
1988  Watts 
7268  Watts 


2.0  Watts/SF  is  assummed  for  existing  lighting 
3431  SF  6  the  zone  floor  area 
83  Total  #  of  Fixtures 


EFFECTIVE  LAMP  FACTOR  (ELF): 

6862  Watts  (observed)  / 

7268  Watts  (installed  fixtures) 

=  0.94 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 

52  Effective  #  of  existing  standard  Hxtures 
26  Effective  #  of  low- wattage  fixtures 
=  78  Total  Fixtures 


COST  ESTIMATE: 

1 04  Replacement  Lamps 
52  Replacement  Ballasts 


TRACE  600  INPUT  FOR  LIGHTING  ECO: 
1.62  Watts/SF 


ZONE  #18 


INSTALLED  FIXTURES  (IF): 

116  X  96  Watts  =  11136  Watts 

58  X  71  Watts  =  4118  Watts 

Total  Watts:  15254  Watts 

1 .5  Watts/SF  is  assummed  for  existing  lighting 
5762  SF  is  the  zone  floor  area 
174  Total  #  of  Fixtures 

COST  ESTIMATE: 

1 32  Replacement  Lamps 
66  Replacement  Ballasts 


EFFECTIVE  LAMP  FACTOR  (ELF): 

8643  Watts  (observed)  / 

15254  Watts  (installed  fixtures) 

=  0.57 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 
66  Effective  #  of  existing  standard  fixtures 
33  Effective  #of  low— wattage  fixtures 
=  99  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.21  Watts/SF 


ZONE  #19 


INSTALLED  FIXTURES  (IF): 
28  X  96  Watts  = 
14X71  Watts  = 
Total  Watts  = 


2688  Watts 
994  Watts 
3682  Watts 


1 .9  Watts/SF  is  assummed  for  existing  lighting 
2077  SF  is  the  zone  floor  area 
42  Total  #  of  Fixtures 

COST  ESTIMATE: 

56  Replacement  Lamps 
28  Replacement  Ballasts 


EFFECTIVE  LAMP  FACTOR  (ELF): 

3946  Watts  (observed)  / 

3682  Watts  (installed  fixtures) 

=  1.07 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 
30  Effective  #  of  existing  standard  fixtures 
1 5  Effective  #  of  low— wattage  fixtures 
=  45  Total  Fixtures 

TRACE  600  INPUT  FOR  LIGHTING  ECO: 

1.54  Watts/SF 
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BLDG  P300  LIGHTING  CALCULATIONS 


INSTALLED  FIXTURES  (IF): 
92  X  96  Watts  = 

46  X  71  Watts  = 
Total  Watts : 


ZONE  #20 

EFFECTIVE  LAMP  FACTOR  (ELF): 

8832  Watts  1 1 362  Watts  (observed)  / 

3266  Watts  12098  Watts  (installed  fixtures) 

12098  Watts  =  0.94 

INSTALLED  FIXT.  X  EFFECT.  LAMP  FACTOR 


2.0  Watts/SF  is  assummed  for  existing  lighting  86  Effective  #  of  existing  standard  fixtures 

5681  SF  is  the  zone  floor  area  43  Effective  #  of  low- wattage  flxtures 

1 38  Total  #  of  Fixtures  =  130  Total  Fixtures 


COST  ESTIMATE:  TRACE  600  INPUT  FOR  LIGHTING  ECO: 

172  Replacement  Lamps  1.62  Watts/SF 

86  Replacement  Ballasts  
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sande  Missile  Range 

REGION: 

4 

PROJECT  NO: 

DACA63-81-C-0152 

PROJECT  TITLE:  BLDG.  300  - 

CONSOLIDATED  CHILLER  PUNT  WITH  HEAT  RECOVERY 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  07/09/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A. 

CONSTRUCTION  COST 

m 

$91,996 

B. 

SlOH  COST 

(5.5%  of  1  A) « 

$5,060 

C. 

DESIGN  COST 

(6.0%  of  1  A)  > 

$5,520 

D. 

ENERGY  CREDIT 

(1A4  1B4  1C)- 

$102,575 

E. 

SALVAGE  VALUE 

m 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)- 

- > 

$102,575 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

377 

$2,440 

15.23 

$37,159 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

2,231 

$4,935 

19.64 

$96,923 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

2,607 

7,374.9 

- > 

$134,082 

NON-ENERGY  SAVINGS  (+)  /  COST  {-) 

A.  ANNUAL  RECURRING  (W-)  (ELEC.  DEMAND  SAVINGS  & 
MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 

SAVINGS  (1) 

a.  $0 

b.  $0 

c.  $0 

d  TOTAL  $0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =»>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


(From  Table  A-2) « 
(3Ax3A1)» 

YEAR  OF 
OCCURRENCE  (2) 


14.68 

DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2<i'3Bd4)» 
(2F5x0.33)  = 
(2F5  +  3D1)/1F  = 


$6,469 


$94,958 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$44,247 


1.74 


$94,958 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 

$13,843 

(2F5  +  3C)a 

$229,040 

(5/1  F)=* 

2.23 

(lF/4)» 

7.41 
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,}  your^unil  s  crii*npu»s!;or  and  C0Mdun::or  As  UiA 
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•  /'  5;piral  ijurlanc  That  t;f  pale:;  a  swirliny  paih  fui  llu?  rrfrineraiil  In  tol- 

-  by  this  irinnvniivi*  clctugn  iiiak<«;  ii 

easieff  fonhr:  lefriyonan^^ 

Ar  Thfeijarnr?  Time,  cniti  wmni  h  prperi  intu  ;.i  coppc*»  tul;c:  beneaUi 
ih*?  ijpir;il  r>uilac<j.  Here  ii  leceivorMhe  iKsitTianslorrcrl  liom  Ihc 
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30377907U-* 
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Reclaim  waste  heat  while 
increasing  unit  EERki 

New  Trans  desuperheaters  put  your  air  conditioner's  waste  heat  .can  generate  192  gallons  of  hot  water  per  hour!  Assuming  that 
to  work  while  increasing. your  unit's  efficiency  by  up  to  .1 2  per-  40  tons  Is  a  continuous  average  load  and  the  electrical  rate  is  5t 
cent!  Saving youvaluableenergy dollars twoways-withapay-  per  kwh,  the  Trane  desuperheater  can  save  you  $37  per  day. 
back  period  as  low  as  one  year!  That's  $4,440  for  1 20  days  of  operation! 


PROVIDING  ‘FREE*  HOT  WATER 


CALCULATE  YOUR  ^VINQS 


Trane  desuperheaters  save  energy  by  recovering  waste  heat  Tne  following  table  estimates  the  maximum  number  of  gailons  of 
normally  rejected  by  your  air  conditioner  and  using  it  to  heat  do-  hot  water  the  new  Trane  desuperheater  can  produce,  The  gal- 


mestie  or  process  water.  This  adds  up  to  significant  energy  sav¬ 
ings  when  considering  that  a  typical  40-ton  air-cooled  system 


Air  Gwditlonlhg  Urtlt 
'8126%  Full  Load!"" ''  ■ 


Ions  shown  are  basedon  ARi*  standards  for  temperature  rises  of 
75  F  to  140  F  and  1 1$  F.  to  140  F. 


*  1980  Air  Conditioning  and  Fetrigeration  Institute  Standard  470 
lor  desuperneaier/waier  hsaiers. 

To  estimate  your  savings: 

1)  Reference  the  above  table  and  multiply  the  number  of 
gallons  of  hot  water  per  hour  which  can  be  generated  by 
your  air  conditioning  unit  by  the  number  of  hours  of  unit 
operation  per  day.  Enter  the  nomograph  at  point  A  with 
this  value. 

2)  Next,  follow  a  horizontal  line  across  the  desuperheater 
savings  nomograph  to  the  water  temperature  rise 
desired. 


Water  Temperature 
Rise  (ATw) 


Desired  Temperaiure 
of  Water  leaving 
The  Desuperheater 


Temperature 
Water  Entering 
the  Desuperheater 
(EWT) 


Once  you  have  calculated  your  cost  of  fuel  per  100.000 
Btu's,  drop  vertically  from  point  B  to  your  Calculated 
value  at  point  C.  - 

4)  Your  estimated. savings  in  dollars  per  day  can  now  be 
found  by  moving  horizontally  to  the  left  on  the  nomo¬ 
graph  to  point  b. 

5)  Take  the  sayings  obtained  from  step  4  and  Insert  It  into 
the  following  formula: 


Total  Coat  Dollars  ^  Operating  Days” 


Savings  -Daf^ 


Doiiars 

Year 


3)  To  calculate  the  value  of  1 00,000  Btu  of  reclaimed  heat 
you  can  obtain,  use  the  following  formula: 


This  number  is  the  eipected  amouni  of  days  the  air  conditioner 
will  run  and  heat  can  be  reclaimed. 


Value  ($)  per 
100.000  Btu 


fuel  cost 
_ per  unit 

combustion  ^  hefl 


efficiency 


heat,  content 
per  unit 


X  100.000  Btu 


The  following  are  average  unit  prices  and  heating  values  of  several  common  fuels: 


*  Unh  prices  and  C08t/i  00,000  BTU  wiH  vary  depending  on  your 
location.  P .Q  j- 

•  THE  TRANE  COMPANY  1 982. 


SENT  by: HAYNES  JRANE 


3-18-92  :  2:52PH 


30377g0714-* 


303  985  2527;#  7 


ANNUAL  DESUPERHEATER  SAVINGS 


TEMPERATURE  RISE  OF  WATER  (ATV) 


EXAMPLE: 

1 .  A  AO-ton  unit  operating  at  full  capacity  can  generate  192  gal¬ 
lons  of  hotwater  per  hour  when  heated  from  75  F  to  1 40  F.  This 
is  equal  to  4,608  gallons  per  day.  Locate  4,608  gallons  per 
day  on  the  nomograph  (point  A). 

2.  The  AT,  is  140  F  -  75  F  =  65  F.  Follow  the  horizontal  line  at 
4,608  gallons  per  day  across  to  65  F  T,  (point  B). 

3.  Drop  vertically  to  the  lower  section  of  the  nomograph  to  the 
cost  per  i(X3,000  Btu.  In  this  case  let's  use  an  electric  water 
heater  at  $0.05  per  kwh  to  yield  a  cost  of  SI  .47  per  100,000 
Btu  (point  C), 

4.  Run  horizontally  to  the  left  to  $37/day  savings  (point  0). 

5.  If  this  air  conditioning  unit  operated  at  full  capacity  for  120 
days  per  year,  the  desuperheater  would  provide  the  following 
yearly  savings: 


120  operating  daye/year  ■  — 

Qsy  ysar 

Depending  on  the  Installation,  this  savings  could  result  In  a 
payback  period  as  low  as  one  yearl 

UP  TO  12%  HIGHER  OPERATING  EFFICIENCIES 

But  the  energy  savings  derived  from  Trane  iesuperheaiers  con¬ 
tinue  beyond  'free'  hot  water.  Desuperheriters  also  deliver  in¬ 
creased  unit  efficiency. 

Desuperheaters  remove  heat  from  the  discharge  gas  before  it 
reaches  the  condenser  coil.  This  allows  the  condenser  to  work 
more  efficiently  and,  In  turn,  allows  your  air  •;ondltlonerto  provide 
more  cooling  with  the  same  amount  of  ene-gy  or  less.  Increasing 
your  total  unit  operating  efficiency  by  up  o  12  percenti 
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********-****************************^****^*********^*******************ir***** 
***************************************************************************** 
★*  *★ 

**  TRACE  600  ANALYSIS  ** 

**  ★* 

**  by  ** 

★*  ★* 

***************************************************************************** 
A***-************************************************************************* 


ESOS  STUDY  AT  WSMR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NM 

US  ARMY  J  \o 

EMC  ENGINEERS.  INC.  ^  ^  J  I  ^l.ll  pi,  UJi'fk,  W  ^  /3c.COUe,I^ 

RANGE  CONTROL  BLOG:  ALT  1-BSLN,  ALT2-ECO  Ce'lTL'M  C-KOWe^*  I  '  ' 

Weather  File  Code:  ELPASO.U 

Location: 


Latitude: 

31.0 

<deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Nun4>er: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat; 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod:  0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

<Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period: 

January  To  December 

System  Simulation  Period: 

January  To  December 

Cooling  Load  Methodology: 

TETD/Time 

Averaging 

Time/Date  Program  was  Run: 

18:  5:50 

3/13/92 

Dataset  Name: 

300 

.TM 
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*************************  COOLING  COIL  PEAK  ********************************  clg  SPACE  PEAK  ****★★***♦*★  HEATING  COIL  PEAK  ******** 

Tima  — — S.  *7/4Z  ^  -m  t  ^ 


System  1 

Block 

A************************  I 

Peaked  at  Time 

==> 

Outside  Air  ==> 

Oj 

Space 

Sens.+Lat. 

Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

0 

Glass  Solar 

0 

Glass  Cond 

0 

Wall  Cond 

81,136 

Partition 

-4,965 

Exposed  Floor 

0 

Infiltration 

6,185 

Sub  Total«=> 

Internal  Loads 

82,355 

Lights 

60,341 

People 

27,300 

Hisc 

103,877 

Sub  Total«-> 

191,518 

Ceiling  Load 

3,991 

DO 


DOUBLE  DUCT 


Outside  Air 
Sup«  Fan  Heat 
Ret.  Fan  Neat 
Duct  Heat  Pkup 
OV/UNOR  Sizing 
Exhaust  Heat 
Terminal  Bypass 


14,770 


Mo/Hr: 

7/16 

■* 

Ho/Hr: 

7/16  * 

Mo/Hr:  13/  1 

/WB/HR : 

97/  64/  49.0 

♦ 

* 

OADB: 

97  * 

* 

OADB:  24 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Perent  * 

Space  Peak 

Coil  Peak 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

0 

0 

0.00 

* 

0 

0,00  * 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

12,734 

12,734 

2.70 

* 

0 

0.00  ♦ 

0 

-13,550 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

27,781 

108,917 

23.06 

81,117 

28.85  * 

-128,969 

-173,237 

-4,965 

-1.05 

* 

-4,965 

-1.77  * 

-60,134 

-60,134 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

6,185 

1.31 

7,886 

2.80  ♦ 

-14,848 

-14,848 

40,515 

122,871 

26.01 

* 

84,038 

29.88  * 

-203,952 

-261,770 

* 

0 

60,341 

12.77 

* 

60,341 

21.46  * 

0 

0 

27,300 

5.78 

14,950 

5.32  * 

0 

0 

0 

0 

103,877 

21.99 

* 

103,877 

36.94  * 

0 

0 

0 

0 

191,518 

40.54 

« 

179,168 

63.71  * 

0 

0 

-3,991 

0 

0.00 

* 

3,230 

1.15  * 

-4,628 

0 

0 

0 

62^240 

13.18 

* 

0 

0.00  * 

0 

-149,417 

84,211 

17.83 

* 

0.00  * 

84,211 

0 

0 

0.00 

* 

0.00  ♦ 

0 

0 

0 

0.00 

0.00  ♦ 

0 

14,770 

3.13 

* 

14,770 

5.25  * 

-58,220 

-58,220 

-3,250 

0 

-3,250 

-0.69 

* 

0.00  * 

4,116 

0 

0 

0 

-0.00 

* 

0.00  * 

0 

Parent 
Of  Tot 
<X) 
0-00 
0.00 
3-56 
0.00 
0.00 
45.46 
15.7B 
0.00 
3.90 
68.69 

0.00 

0.00 

0.00 

0.00 

0.00 

39.21 

-22.10 

0.00 

0.00 

15.28 

-1.08 

0.00 


Grand  Total==> 


292,634 


33,274 


472,359  100.00 


281,206  100.00 


-266,799  -381,080  100.00 


COOLING  COIL  SELECTION 


Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Main  Clg 

39.4 

472.4 

478.2 

46,440 

74,7 

58.0  56.8 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

Totals 

39.4  472.4 

iwn - - 

’AIRFLOWS  (cfm) 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

<Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,251 

Main  Htg 

-340.6 

46,440 

70-3 

78.0 

Infil 

323 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

46,440 

Preheat 

-0.0 

46,440 

67.4 

63.8 

Mincfm 

0 

Reheat 

0-0 

0 

0.0 

0.0 

Return 

46,440 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3,251 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-340.6 

Auxi  1 

0 

. AREAS . 

Leaving  OB/WB/HR  Gross  Total  Glass  (sf)  <X) 


Deg  F 

Oeg  F  Grains 

Floor 

12,065 

63.8 

54.1  57.3 

Part 

17,254 

0.0 

0.0  0.0 

ExFlr 

0 

0.0 

0.0  0.0 

Roof 

4,235 

0  0 

Wall 

8,132 

0  0 

—ENGINEERING  CHECKS— 

—TEMPERATURES 

(F)— 

eating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

3,251 

Clg  Cfm/Sqft 

3.85 

SAOB 

65.7 

78.0 

323 

Clg  Cfra/Ton 

1179-78 

Plenun 

73.0 

70.5 

46,440 

Clg  Sqft/Ton 

306.51 

Return 

73.0 

70.7 

0 

Clg  Btuh/Sqft 

39.15 

Ret/OA 

74.7 

67.4 

46,440 

No.  People 

65 

Runamd 

72.0 

72.0 

3,251 

Htg  X  OA 

7.0 

Fn  MtrTO 

0.6 

0.0 

0 

Htg  Cfm/SqFt 

3.85 

Fn  BldTD 

0.5 

0.0 

0 

Htg  Btuh/SqFt 

-28.23 

Fn  Frict 

1.4 

0.0 
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System  2 

Block 

00 

COOLING  COIL 

Peaked  at  Time 

==> 

Mo/Hr:  : 

Outside  Air  ==> 

OADB/WB/HR:  < 

Space 

Ret.  Air 

Sens.+Lat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

12,709 

Glass  Solar 

0 

0 

Glass  Cond 

0 

0 

Wall  Cond 

72,716 

24,577 

Partition 

-5,411 

Exposed  Floor 

0 

Infiltration 

7,121 

Sub  Totales> 

Internal  Loads 

74,427 

37,286 

Lights 

73,523 

0 

People 

19,740 

Misc 

266,323 

0 

Sub  Total«> 

359,585 

0 

Ceiling  Load 

4,319 

-4,319 

Outside  Air 

0 

0 

-  DOUBLE  DUCT 


7/16 

97/  64/  49.0 


Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UMOR  Sizing 
Exhaust  Heat 
Terminal  Bypass 


4,876 


0 

0 

-2,988 

0 


Ret.  Air 
Latent 
(Btuh) 


0 

0 


Net 

Total 

(Btuh) 

0 

0 

12,709 

0 

0 

97,293 

-5,411 

0 

7,121 

111,713 

73,523 

19,740 

266,323 

359,585 

0 

60,882 

90,495 

0 

0 

4,876 

-2,988 

0 


Percnt 
Of  Tot 
(%) 
0.00 
0.00 
2.03 
0.00 
0.00 
15.58 
-0.87 
0.00 
1.14 
17.89 

11.77 

3.16 

42.64 

57.57 

0.00 

9.75 

14.49 

0.00 

0.00 

0.78 

-0.48 

-0.00 


Mo/Hr: 

OAOB: 

Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

72,716 

-5,411 

0 

7,885 

75,191 

73,523 

10,810 

266,323 

350,655 

3,459 

0 


4,876 


7/16 


Mo/Hr:  13/  1 


Grand  Total==>  443,207  29,979 


624,563  100.00  *  434,181 


97  * 

* 

Percnt  * 

space  Peak 

OAOB:  24 

Coil  Peak 

Percnt 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

(%)  * 

(Btuh) 

(Btuh) 

(X) 

0.00  * 

0 

0 

0.00 

0.00  * 

0 

0 

0.00 

0.00  * 

0 

-13,608 

4.14 

0.00  ♦ 

0 

0 

0.00 

0-00  * 

0 

0 

0.00 

16.75  * 

-124,832 

-167,314 

50.84 

-1.25  * 

-64,928 

-64,928 

19.73 

0.00  ♦ 

0 

0 

0.00 

1.82  * 

-14,848 

-14,848 

4.51 

17.32  ♦ 

-204,608 

-260,698 

79.22 

* 

16.93  ♦ 

0 

0 

0.00 

2.49  * 

0 

0 

0.00 

61.34  * 

0 

0 

0.00 

80.76  * 

0 

0 

0.00 

0.80  ♦ 

-5,209 

0 

0.00 

0.00  ♦ 

0 

-126,942 

38.58 

0.00  * 

90,495 

-27.50 

0.00  * 

0 

0.00 

0.00  • 

0 

0.00 

1.12  * 

-35,774 

-35,774 

10,87 

0.00  * 

3,851 

-1.17 

0.00  * 

* 

0 

0.00 

100.00  ♦ 

-245,591 

-329,069 

100.00 

COOLING  COIL  SELECTION 

Coil  Airfl  Entering  OB/WB/HR 
(cfm)  Deg  F  Deg  F  Grains 
39,460  74.8  57.0  52.4 

0  0.0  0.0  0-0  0.0  0.0 


Sens  Cap. 
(Mbh) 
622.4 
0.0 


Total  Capacity 


(Tons) 

(Mbh) 

Main  Clg 

52.0 

624.6 

Aux  Clg 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

Totals 

52.0 

624.6 

0.0  0  0.0  0.0 


Leaving  0B/U8/HR 
Deg  F  Deg  F  Grains 
58.1  50.8  52.5 

0.0 

0.0  0.0  0.0  0.0 


• . AREAS . 

Gross  Total  Glass  <sf)  <X) 


Floor 

12,065 

Part 

15,624 

ExFlr 

0 

Roof 

4,235 

0  0 

Wall 

7,884 

0  0 

'--HEATING  COIL  SELECTION 
Capacity  Coil  Airfl 

Ent 

Lvg 

Type 

-AIRFLOWS  <cfm) 
Cooling 

Heating 

"ENGINEERING  CHECKS— 
Clg  X  OA  7.0 

Main  Htg 

(Mbh) 

(cfm)  Oeg  F 

Deg  F 

Vent 

2,762 

2,762 

Clg  Cfm/Sqft 

3.27 

-420.2 

39,460 

67.4 

78.5 

Inf  il 

323 

323 

Clg  Cfm/Ton 

758.16 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

39,460 

39,460 

Clg  Sqft/Ton 

231 ;81 

Preheat 

-0.0 

39,460 

67.3 

58.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

51.77 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

39,460 

39,460 

No.  People 

47 

Numidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,762 

2,762 

Htg  X  OA 

7.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.27 

Total 

-420.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.83 

--TEMPERATURES  (F)-- 


Type 

Clg 

Htg 

SADB 

60.5 

78.5 

Plenum 

73.1 

70.4 

Return 

73.1 

70.5 

Ret/OA 

74.8 

67.3 

Runamd 

72.0 

72.0 

Fn  MtrTD 

0.8 

0.0 

Fn  BldTD 

0.6 

0.0 

Fn  Frict 

1.8 

0.0 
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★***i***^*****************  COOLING  COIL  PEAK  *****************-r**************  ^LG  SPACE  PEAK  ★*★★*****-<**  HEATING  COIL  PEAK  ****^*** 


Peaked  at  Time  == 

> 

Mo/Hr: 

7/16 

*  Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/WB/HR: 

97/  64/  49.0 

*  OADB: 

97 

* 

OADB:  24 

Space 

Ret.  Air 

Ret. 

Air  Net 

Parent 

*  Space 

Perent  * 

Space  Peak 

Coil  Peak 

Parent 

Sens.+Lat, 

Sensible 

Latent  Total 

Of  Tot 

*  Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh)  (Btuh) 

(X) 

*  (Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylfte  Solr 

0 

0 

0 

0.00 

*  0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

*  0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

41,022 

41,022 

2.65 

♦  0 

0.00 

* 

0 

-43,963 

5.50 

Glass  Solar 

14,028 

0 

14,028 

0.91 

*  40,581 

4.51 

* 

0 

0 

0.00 

Glass  Cond 

8,239 

0 

8,239 

0.53 

♦  5,819 

0.65 

* 

-16,967 

-16,967 

2-12 

Wall  Cond 

147,401 

52,964 

200,366 

12.94 

♦  135,487 

15.06 

* 

-266,726 

-361,665 

45.23 

Partition 

-12,991 

-12,991 

-0.84 

*  -12,991 

-1.44 

* 

-149,871 

-149,871 

18.74 

Exposed  Floor 

0 

0 

0.00 

*  0 

0.00 

* 

0 

0 

0.00 

Infiltration 

20,007 

20,007 

1.29 

*  23,124 

2.57 

-45,361 

-45,361 

5.67 

Sub  Total==> 

176,683 

93,986 

270,670 

17.48 

*  192,019 

21.34 

* 

-478,926 

-617,828 

77.27 

Internal  Loads 

* 

* 

Lights 

238,645 

0 

238,645 

15.41 

*  238,645 

26.52 

* 

0 

0 

0.00 

People 

64,680 

64,680 

4.18 

*  35,420 

3.94 

* 

0 

0 

0.00 

Misc 

425,318 

0 

0  425,318 

27.47 

*  425,318 

47.27 

* 

3,208 

3,208 

-0.40 

Sub  TotaU=> 

728,643 

0 

0  728,643 

47.06 

*  699,382 

77.72 

* 

3,208 

3,208 

-0.40 

Ceiling  Load 

7,657 

-7,657 

0 

0.00 

*  7,258 

0.81 

* 

-11,689 

0 

0.00 

Outside  Air 

0 

0 

0  189,859 

12.26 

*  0 

0.00 

* 

0 

-430,464 

53.84 

Sup.  Fan  Neat 

363,958 

23.51 

* 

0.00 

* 

363,958 

-45.52 

Ret.  Fan  Neat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UHOR  Sizing 

1,182 

1,182 

0.08 

*  1,182 

0.13 

* 

-127,578 

-127,578 

15.96 

Exhaust  Heat 

-5,903 

0  -5,903 

-0.38 

* 

0.00 

* 

9,137 

-1.14 

Terminal  Bypass 

0 

0  0 

-0.00 

* 

A 

0.00 

* 

0 

0.00 

Grand  Total==> 

914,165 

80,627  0  1,548,608 

•  ...rnni  lur  mii  cci  cmmi _ 

100.00 

*  899,842 

100.00 

-614,985 

-799,567 

100.00 

Total  Capacity  Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR  Leaving  OB/WB/HR 

Gross  Total 

AKtAS - - - 

Glass  (sf)  (X) 

(Tons) 

(Hbh)  (Hbh) 

(cfm) 

Deg  F  Deg  F  Grains  Deg  F  Deg  F 

Grains 

Floor  36,710 

Hain  Clg  129.0 

1,548.4  1, 

560.1 

133,808  74.4  57.5  55. 

1  62,1  53.0 

55.3 

Part  41,631 

Aux  Clg  0.0 

0.0 

0.0 

0  0.0  0. 

0  0. 

0  0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0  0.0  0.0  0.0  0.0  0.0 

0.0 

Roof  13,521 

0  0 

Totals  129.0 

.............  UP  AT  fun 

1,548.4 

Wall  17,879  501  3 

1  A  rao 

wn - 

. mKrLUw;>  term; . tNGlNttRlNG  CHECKS-- 

TEMPERATURES  (F)  — - 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type  Cooling 

Heating  Clg 

X  OA 

7.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

9,366 

9,366  Clg 

Cfm/Sqft 

3.64  SAOB  65.0 

76.8 

Main  Htg  -1,219.0 

133,808 

67.3 

76.8 

Inf  il 

987 

987  Clg 

Cfm/Ton 

1037.00  Plenum  72.7 

70.9 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply  133,808 

133,808  Clg 

Sqft/Ton 

284.50  Return  72.7 

71.0 

Preheat  -0.0 

133,808 

67.7 

62.1 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

42.18  Ret/OA  74.4 

67.7 

Reheat  0.0 

0 

0.0 

0.0 

Return  133,808 

133,808  No. 

People 

154  Runarnd  72.0 

72.0 

Humidif  -439.3 

10,353 

4.7 

75.1 

Exhaust 

9,366 

9,366  Htg 

X  OA 

7.0  Fn 

MtrTD  0,9 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

3.64  Fn 

BldTO  0.7 

0.0 

Total  -1,658.3 

Auxi  1 

0 

0  Htg 

Btuh/SqFt 

-33.21  Fn 

Frict  2.1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  U'VALUES 


Room 

SufiYTir 

Wintr 

Nunt)er 

Description  Part. 

ExFlr 

Sky  It 

Skylt 

1 

ZI-BSMT  EAST  0.652 

0.000 

0.000 

0.000 

Zone 

1  Total/Ave.  0.652 

0.000 

0.000 

0.000 

2 

21 -1ST  FLR  EAST  0.127 

0.000 

0.000 

0.000 

Zone 

2  Total/Ave.  0.127 

0.000 

0.000 

0.000 

3 

22-1ST  FLR  EAST  0.128 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave.  0.128 

0.000 

0.000 

0.000 

4 

21 -2ND  FLR  EAST  0.169 

0.000 

0.000 

0.000 

Zone 

4  Total/Ave.  0.169 

0.000 

0.000 

0.000 

5 

Z2-2N0  FLR  EAST  0.133 

0.000 

0.000 

0.000 

Zone 

5  Total/Ave.  0.133 

0.000 

0.000 

0.000 

System 

1  Total/Ave.  0.393 

0.000 

0.000 

0.000 

6 

ZI-BSMT  WEST  0.821 

0.000 

0.000 

0.000 

Zone 

6  Total/Ave.  0.821 

0.000 

0.000 

0.000 

7 

Z2-BSMT  WEST  0.745 

0.000 

0.000 

0.000 

Zone 

7  Total/Ave.  0.745 

0.000 

0.000 

0.000 

8 

21-1ST  FLR  WEST  0.172 

0.000 

0.000 

0.000 

Zone 

8  Total/Ave.  0.172 

0.000 

0.000 

0.000 

9 

Z2-1$T  FLR  WEST  0.388 

0.000 

0.000 

0.000 

Zone 

9  Total/Ave.  0.388 

0.000 

0.000 

0.000 

10 

Z1-2N0  FLR  WEST  0.177 

0.000 

0.000 

0.000 

Zone 

10  Total/Ave.  0.177 

0.000 

0.000 

0.000 

11 

Z2-2ND  FLR  WEST  0.240 

0.000 

0.000 

0.000 

Zone 

11  Total/Ave.  0.240 

0.000 

0.000 

0.000 

System 

2  Total/Ave.  0.472 

0.000 

0.000 

0.000 

12 

Z3-BSMT  SOUTH  0.578 

0.000 

0.000 

0.000 

Zone 

12  Total/Ave.  0.578 

0.000 

0.000 

0.000 

13 

Z2-BSMT  SOUTH  0.565 

0.000 

0.000 

0.000 

Zone 

13  Total/Ave.  0.565 

0.000 

0.000 

0.000 

14 

ZI-BSMT  SOUTH  0.590 

0.000 

0.000 

0.000 

Zone 

14  Total/Ave.  0.590 

0.000 

0.000 

0.000 

15 

21-1ST  FLR  SOUTH  0.217 

0.000 

0.000 

0.000 

Zone 

15  Total/Ave.  0.217 

0.000 

0.000 

0.000 

16 

22-1ST  FLR  SOUTH  0.250 

0.000 

0.000 

0.000 

Zone 

16  Total/Ave.  0.250 

0.000 

0.000 

0.000 

17 

Z3-1ST  FLR  SOUTH  0.130 

0.000 

0.000 

0.000 

Zone 

17  Total/Ave.  0.130 

0.000 

0.000 

0.000 

18 

23-2N0  FLR  SOUTH  0.187 

0.000 

0.000 

0.000 

Zone 

18  Total/Ave.  0.187 

0.000 

0.000 

0.000 

19 

21 -2ND  FLR  SOUTH  0.237 

0.000 

0.000 

0.000 

Zone 

19  Total/Ave.  0.237 

0.000 

0.000 

0.000 

20 

22-2ND  FLR  SOUTH  0.151 

0.000 

0.000 

0.000 

Zone 

20  Total/Ave.  0.151 

0.000 

0.000 

0.000 

System 

3  Total/Ave.  0.417 

0.000 

0.000 

0.000 

Building  0.423 

0.000 

0.000 

0.000 

Room  Room 
Capac. 
(Btu/ 
sqft/F) 


0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20,20 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29.43 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

96 

0.000 

0.000 

0.000 

0.462 

0.317 

99,4 

19.22 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

0.000 

0.000 

0.000 

0.438 

0.317 

74,0 

14.73 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

0.070 

0.000 

0.000 

0.446 

0.317 

152.2 

30.37 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

0.070 

0.653 

0.706 

0.442 

0.317 

137.5 

27.43 

Room  U- Values 
(Btu/hr/sqft/F)  Mass 

Summr  Wintr  <lb/ 

Roof  Uindo  Uindo  Wall  Ceil.  sqft) 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupt 

Floor 

Partition 

Floor 

Skylight 

Ski 

Room 

Dtplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

1 

Z1-BSAST  1 

1 

3,595 

3,595 

8,458 

0 

0  0 

Zone 

1  Total/Ave. 

3,595 

8,458 

0 

0 

0 

2 

Z1-1ST  FLR  EAST 

1 

1 

1,595 

1,595 

2,145 

0 

0 

0 

Zone 

2  Total/Ave. 

1,595 

2,145 

0 

0 

0 

3 

22-1ST  FLR  EAST 

1 

1 

2,640 

2,640 

858 

0 

0 

0 

Zone 

3  Total/Ave. 

2,640 

858 

0 

0 

0 

4 

Z1-2N0  FLR  EAST 

1 

1 

1,595 

1,595 

3,045 

0 

0 

0 

Zone 

4  Total/Ave. 

1,595 

3,045 

0 

0 

0 

5 

22-2N0  FLR  EAST 

1 

1 

2,640 

2,640 

2,748 

0 

0 

0 

Zone 

5  Total/Ave. 

2,640 

2,748 

0 

0 

0 

System 

1  Total/Ave. 

12,065 

17,254 

0 

0 

0 

6 

21-BSHT  WEST 

1 

1 

3,280 

3,280 

5,763 

0 

0 

0 

Zone 

6  Total/Ave. 

3,280 

5,763 

0 

0 

0 

7 

Z2-BSMT  WEST 

1 

1 

315 

315 

909 

0 

0 

0 

Zone 

7  Total/Ave. 

315 

909 

0 

0 

0 

8 

ZI-IST  FLR  WEST 

1 

1 

1,595 

1,595 

2,784 

0 

0 

0 

Zone 

8  Total/Ave. 

1,595 

2,784 

0 

0 

0 

9 

Z2-1ST  FLR  WEST 

1 

1 

2,640 

2,640 

1,080 

0 

0 

0 

Zone 

9  Total/Ave. 

2,640 

1,080 

0 

0 

0 

10 

Z1-2N0  FLR  WEST 

1 

1 

1,595 

1,595 

2,565 

0 

0 

0 

Zone 

10  Total/Ave. 

1,595 

2,565 

0 

0 

0 

11 

Z2-2N0  FLR  WEST 

1 

1 

2,640 

2,640 

2,523 

0 

0 

0 

Zone 

11  Total/Ave. 

2,640 

2,523 

0 

0 

0 

System 

2  Total/Ave. 

12,065 

15,624 

0 

0 

0 

12 

Z3-BSMT  SOUTH 

1 

1 

2,202 

2,202 

6,539 

0 

0 

0 

Zone 

12  Total/Ave. 

2,202 

6,539 

0 

0 

0 

13 

22*BSMT  SOUTH 

1 

1 

3,780 

3,780 

9,473 

0 

0 

0 

Zone 

13  Total/Ave. 

3,780 

9,473 

0 

0 

0 

14 

Z1-BSMT  SOUTH 

1 

1 

3,685 

3,685 

8,091 

0 

0 

0 

Zone 

14  Total/Ave. 

3,685 

8,091 

0 

0 

0 

15 

Z1-1ST  FLR  SOUTH 

1 

1 

4,089 

4,089 

6,168 

0 

0 

Zone 

15  Total/Ave. 

4,089 

6,168 

0 

0 

0 

16 

22- 1ST  FLR  SOUTH 

1 

1 

6,002 

6,002 

2,415 

0 

0 

0 

Zone 

16  Total/Ave. 

6,002 

2,415 

0 

0 

0 

17 

Z3-1ST  FLR  SOUTH 

1 

1 

3,430 

3,430 

2,352 

0 

0 

0 

Zone 

17  Total/Ave. 

3,430 

2,352 

0 

0 

0 

18 

Z3-2ND  FLR  SOUTH 

1 

1 

5,763 

5,763 

3,444 

0 

0 

0 

Zone 

18  Total/Ave. 

5,763 

3,444 

0 

0 

0 

19 

Z1-2ND  FLR  SOUTH 

1 

1 

2,077 

2,077 

930 

0 

0 

0 

Zone 

19  Total/Ave. 

2,077 

930 

0 

0 

0 

20 

Z2-2ND  FLR  SOUTH 

1 

1 

5,681 

5,681 

2,220 

0 

0 

0 

Zone 

20  Total/Ave. 

5,681 

2,220 

0 

0 

0 

System 

3  Total/Ave. 

36,710 

41,631 

0 

0 

0 

Bui  Iding 

60,840 

74,509 

0 

0 

0 

Met  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0  0 

247 

0 

0 

0 

247 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

0 

0 

2,574 

1,595 

0 

0 

1,368 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

8,132 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

0 

0 

2,574 

1,595 

0 

0 

1,368 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

7,884 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49 

0 

0 

0 

49 

0 

0  0 

2,628 

0 

0 

0 

2,628 

0 

501 

14 

3,171 

0 

501 

14 

3,171 

0 

0 

0 

2,475 

0 

0 

0 

2,475 

5,763 

0 

0 

3,348 

5,763 

0 

0 

3,348 

2,077 

0 

0 

2,313 

2,077 

0 

0 

2,313 

5,681 

0 

0 

3,393 

5,681 

0 

0 

3,393 

13,521 

501 

3 

17,378 

21,991 

501 

1 

33,393 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


SYSTEM  LOAD  PROFILE 


System  Totals 


Perc 

ent 

Cooli 

ng  Loa 

d - 

----  Cooling 

Airflow 

----  Heating 

Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(X) 

(Cfm) 

(%) 

(Cfm) 

(X) 

0  - 

5 

11.0 

0 

0 

-120,956 

22 

946 

10,985.4 

0 

0 

0.0 

0 

0 

5  - 

10 

22.0 

0 

0 

-241,912 

19 

817 

21,970.8 

0 

0 

0.0 

0 

0 

10  - 

15 

33.1 

0 

0 

-362,869 

15 

659 

32,956.2 

0 

0 

0.0 

0 

0 

15  - 

20 

44.1 

10 

872 

-483,825 

12 

519 

43,941.6 

0 

0 

0.0 

0 

0 

20  - 

25 

55.1 

17 

1,491 

-604,781 

13 

556 

54,927,0 

0 

0 

0.0 

0 

0 

25  - 

30 

66.1 

12 

1,025 

-725,737 

8 

364 

65,912.4 

0 

0 

0.0 

0 

0 

30  - 

35 

77.2 

7 

624 

-846,693 

6 

238 

76,897.8 

0 

0 

0.0 

0 

0 

35  - 

40 

88.2 

9 

801 

-967,650 

5 

218 

87,883.2 

0 

0 

0.0 

0 

0 

40  - 

45 

99.2 

5 

448 

-1,088,606 

0 

0 

98,868.6 

0 

0 

0.0 

0 

0 

45  - 

50 

110.2 

8 

730 

-1,209,562 

0 

0 

109,854.0 

0 

0 

0.0 

0 

0 

50  - 

55 

121.2 

7 

593 

-1,330,518 

0 

0 

120,839.4 

0 

0 

0.0 

0 

0 

55  - 

60 

132.3 

5 

427 

-1,451,474 

0 

0 

131,824.8 

0 

0 

0.0 

0 

0 

60  - 

65 

143.3 

5 

438 

-1,572,431 

0 

0 

142,810.2 

0 

0 

0.0 

0 

0 

65  - 

70 

154.3 

5 

432 

-1,693,387 

0 

0 

153,795.6 

0 

0 

0.0 

0 

0 

70  - 

75 

165.3 

3 

235 

-1,814,343 

0 

0 

164,781.0 

0 

0 

0.0 

0 

0 

75  “ 

80 

176.4 

2 

212 

-1,935,299 

0 

0 

175,766.4 

0 

0 

0.0 

0 

0 

80  - 

85 

187.4 

2 

154 

-2,056,255 

0 

0 

186,751.8 

0 

0 

0.0 

0 

0 

85  - 

90 

198.4 

2 

150 

-2.177,211 

0 

0 

197,737.2 

0 

0 

0.0 

0 

0 

90  - 

95 

209.4 

1 

108 

-2,298,168 

0 

0 

208,722.6 

0 

0 

0.0 

0 

0 

95  - 

100 

220.4 

0 

20 

-2,419,124 

0 

0 

219,708.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

4,443 

0.0 

0 

0 

0.0 

0 

8,760 

54 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1  WAcSTH  VLaAT  r 


MONTHLY  ENERGY  CONSUMPTION 


On  Peak 


On  Peak  WATER  On  Peak 
(Therm)  (1000  Gl)  (Thnn/hr) 


568,708 

554,316 

377,302 

367.838 
395,164 
396,753 
412,540 

414.839 
381,228 
385,657 
362,310 
368,714 

4,565,370 


750 


Building  Energy  Consumption 
Source  Energy  Consumption 


258,153  (Btu/Sq  Ft/Year) 
258,216  (Btu/Sq  Ft/Year) 


Floor  Area  « 


60,840  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 


Peak  Value  749.9  <kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp« 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equipment  Description 

(kU) 

(X) 

Cooling  Equipment 

1  EQ1070L 

UTR-CLD  RECIP  >30  TONS 

85.1 

11.35 

2  EQ1001S 

2-STG  CTV  <555  TONS 

118.0 

15.74 

Sub  Total 

203.2 

27.09 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

48.5 

6.47 

2 

SUWATION  OF  FAN  ELECTRICAL  DEMAND 

33.6 

4.48 

3 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

119.4 

15.92 

Sub  Total 

201.4 

26.86 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

109.1 

14.55 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

236.2 

31.49 

Sub  Total 

345.3 

46.05 

Grand  Total 

749.9 

100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  BLDG.  300- 

DRY-BULB  ECONOMIZERS  WITH  DDC  CONTROLS 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  07/07/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A, 

CONSTRUCTION  COST 

$149,536 

Be 

SlOH  COST 

(5.5%  of  1  A)  « 

$8,224 

C. 

DESIGN  COST 

(6.0%  of  1A)  - 

$8,972 

D. 

ENERGY  CREDIT 

(lA-t-IB-t-IC)- 

$166,733 

E. 

SALVAGE  VALUE 

m 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1EI- 

- > 

2  ENERGY  SAVINGS  {^)  /  COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

1,346 

$8,714 

10.79 

$94,026 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

NAT  GAS  $2.21 

(2.144) 

($4,743) 

12.38 

($58,723) 

De 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

(798) 

3,970.8 

- > 

NON-ENERGY  SAVINGS  (*)  1  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS) 

m 

$7,196 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$76,776 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i-3Bd4)s 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

$11,650 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.28 

c  IF  3Dlb  *>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FI RST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  H  (2F3  +  3A  +  (3B1  d/25)) « 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/IF)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4) » 


DACA  63-91 -C>01 52 
1992 

A.  NIEMEYER 


$166,733 


$35,303 


$76,776 


$11,166 

$112,079 

0.67 

14.93 


DlO-1 


DlO-2 


N 

CNJ 

CVJ 

o 

00 

O 

O 

of 

LU 

> 

z 

UJ 

o 

o" 

o 

d 

PROPOSED  TOTAL  CONTfWCT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

Line 

Total 

(10) 

$2,777.84 

§ 

ci 

CO 

$3,888.00 

$315.60 

$1,381.20 

$791.74 

$3,282.30 

$1,951.20 

$638.40 

$8,074.80 

$1,825.00 

00  006$ 

$496.80 

$1,309.44 

$29,164.72 

Other 

Direct 

Costs 

(9) 

1 

1 

1 

LABORCOSTS 

Total 

(8) 

645.84 

331.20 

8 

GO 

CsJ 

00 

82.80 

331.20 

651.74 

2566.80 

331.20 

331.20 

1324.80 

75.00 

00006 

496.80 

859.44 

Average 

Rate 

(7) 

27.60 

27.60 

27.60 

27,60 

27.60 

35.81 

27.60 

27.60 

27.60 

27.60 

50.00 

0009 

27.60 

35.81 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

ADDRESS 

2750  SOUTH  WADSWORTH  BLV 

CONTRACT  FOR  (VWofk  to  b«  performed) 

DRY-BULB  ECONOMIZERS  ON  AHUs  with  DDC  CONTROLS  -  BLDG.  300 

PRCXIECT  NUMBER 

Manhours 

Mandays 

(6) 

1.80 

2.00 

1.50 

0.50 

T" 

600 

900 

o 

CM 

o 

c\i 

8.0 

in 

T- 

o 

d 

o 

(d 

MATERIAL  COST 

Total 

(5) 

2132 

1201.2 

3060.00 

232.80 

1050.00 

140.00 

715.5 

1620.00 

CO 

8 

d 

1750.00 

8 

d 

9 

Unit 

(4) 

164.00 

200.20 

153.00 

38.80 

87.5 

010 

9 

d 

270.00 

51.20 

1125 

1750 

s 

CONTRACTOR 

EMC  ENGINEERS  INC. 

PURCHASE  REQUEST  NUMBER 

Quantity 

(3) 

CO 

r- 

<0 

8 

(O 

CM 

T» 

200 

1500 

(0 

<o 

CO 

CO 

CO 

<0 

Unit 

of 

Measure 

(2) 

iS 

iS 

2i 

iS 

u. 

-1 

Urn 

iS 

iS 

2 

2 

uS 

2 

iS 

Item 

(1) 

RETURN  AIR,  OUTSIDE  AIR.  & 

MIXED  AIR  SENSORS 

CONSTANT  AVG.  DUCT  TEMP.  SENSOR 

SPACE  TEMPERATURE  SENSORS 

DIFF.  PRESSURE  SWITCH  -  AIR 

E/P  TRANSDUCERS 

PNEUMATIC  TUBING 

CONDUIT  -  3/4*  EMT  w/  WIRE 

PROGRAMMABLE  LOGIC  CONTROLLER 

CONTROL  RELAY  BASE  /  HOA 

REMOTE  CONTROL  UNIT 

HAND-HELD  TERMINAL 

CONTROL  PROGRAMMING 

FIELD  TEST  OF  CONTROL  SYSTEM 

REFURBISH  DAMPERS  &  DAMPER  ACTUATOR 

SUBTOTAL  THIS  SHEET 

Line 

No. 

1 

1 

1 

1 

1 

DlO-3 


Source:  Means  BecitrfcaJ,  Mechanical,  &  Construction  Cost  Data,  1092;  Material  Prices  Include  25%  Overhead  &  Profit;  Labor  Source:  U.a  Dept  of  Labor,  General  Wisge  Decision  No.  NM91-f 


N 

CM 

CM 

O 

GO 

o 

o 

EE 

UJ 

> 

Z 

m 

o 

8 

CM 

1 

2 

d 

PROPOSED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

?  2  © 
□  ^  O 

o 

CO 

to 

(O 

i 

s 

I 

1 

00 

CM 

i 

S5 

1 

1 

8 

T" 

I 

d 

4S 

8 

CO 

CO 

to 

5 

r“ 

H 

1 

1 

1 

1 

1 

1 

1 

lH. 

i 

73  ^ 
^  S 

SI 

a 

s 

o 

s 

CO 

<0 

CO 

s 

5 

d 

K5 

s 

o 

00 

CM 

i 

CM 

CO 

CO 

CO 

M* 

00 

CM 

8 

I* 

ige 

< 

00 

u> 

00 

u> 

s 

00 

to 

8 

J5 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

m 

X 

h- 

EE 

i 

CO 

O 

I 

X 

1- 

3 

o 

m  CO 

h 

9  CM 

CONTRACT  FOR  (Wtork  to  be  performed) 

DRY-BULB  ECONOMIZERS  ON  AHUs  with  DDC  CONTROLS  -  BLDG.  300 

§ 

a 

3 

Z 

1 

^  § 
5  3S 

8 

d 

1“ 

V" 

t" 

1 

o 

d 

1 

d 

3 

d 

8 

8 

i 

3 

3  rs- 

iS© 

S3 

g 

1 

?? 

T- 

lO 

to 

N 

8 

8 

d 

s 

CO 

8 

CM 

8 

S 

8 

d 

8 

cvi 

1 

i 

CM 

s 

d 

8 

T- 

0> 

o 

<o 

to 

CO 

to 

T" 

O 

CO 

CXmRACTOR 

EMC  ENGINEERS  INC. 

1 

i 

z 

1  g 

:d 

O 

T- 

CO 

S 

CO 

CO 

i 

3 

1 

S 

2 

LL 

CO 

35 

iS 

CO 

CD 

•J 

35 

35 

u. 

CO 

U. 

Si 

1 

E  ^ 
B  C 

z 

o 

E 

—1 

o 

§ 

Q 

REMOVE  CONCRETE  BLOCK  AND  BRICK  WALL 

DISPOSAL  OF  CONSTRUCTION  DEBRIS 

REMOVE  DUCTWORK 

a 

z 

z 

111 

CL 

o 

u. 

O 

g 

NEW  HVAC  DUCTWORK  AND  DAMPERS 

GALVANIZED  STEEL  DUCTWORK 

RELIEF  AIR  VENT  ON  ROOF 

DAMPERS  W/  ACTUATOR  (RA  &  EXH.  AIR) 

O.A.  LOUVER,  DAMPER  W/  ACTUATOR 

i 

CD 

X 

D 

O 

CUTTING,  PATCHING,  BRACING, 

DUST  PROTECTION,  MISC. 

CONTINGENCY  (10%) 

•J 

i 

D 

CO 

-J 

I 

i 

c  o 
□  Z 

DlO-4 
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***************************************************************************** 

***************************************************************************** 

** 

★*  TPACP  Ann  AMAIYSTS  ** 

** 

**  ** 
***************************************************************************** 
***************************************************************************** 


TRACE  600  ANALYSIS 

by  ** 


Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

<deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25-8 

(in,  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb; 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

( Lb-mi n./hr/cuft) 

ESOS  STUDY  AT  WSMR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

RANGE  CONTROL  BLOG:  ALT  1-BSLN,  ALT2 


-EOT  \A// 


Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  22:11:59  6/18/92 

Dataset  Name:  300EC  .TH 
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System 


Block 


00 


-  DOUBLE  DUCT 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Ho/Hr:  7/16 

OADB/WB/HR:  97/  64/  49.0 


Mo/Hr: 

OAOB: 


7/16 

97 


**«**««* 


Ho/Hr:  13/  1 
OAOB:  24 


Space 

Ret.  Air 

Sens.+Lat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

12,734 

Glass  Solar 

0 

0 

Glass  Cond 

0 

0 

Wall  Cond 

81,136 

27,781 

Partition 

-4,965 

Exposed  Floor 

0 

Infiltration 

6,185 

Sub  Total==> 

Internal  Loads 

82,355 

40,515 

Lights 

60,341 

0 

People 

27,300 

Mi  sc 

103,877 

0 

Sub  Total==> 

191,518 

0 

Ceiling  Load 

3,991 

-3,991 

Outside  Air 

0 

0 

Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total“> 


14,770 


292,634 


Ret.  Air 
Latent 
(Btuh) 


0 

0 

-3,250 

0 

33,274 


Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

<X) 

* 

(Btuh) 

(X) 

Ik 

(Btuh) 

(Btuh) 

(X) 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

12,734 

2.70 

* 

0 

0.00 

* 

0 

-13,550 

3.56 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

108,917 

23.06 

* 

81,117 

28.85 

* 

-128,969 

-173,237 

45.46 

-4,965 

-1.05 

* 

-4,965 

-1.77 

* 

-60,134 

-60,134 

15.78 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

6,185 

1.31 

* 

7,886 

2.80 

* 

-14,848 

-14,848 

3.90 

122,871 

26.01 

* 

84,038 

29.88 

* 

* 

-203,952 

-261,770 

68.69 

60,341 

12.77 

* 

60,341 

21.46 

* 

0 

0 

0.00 

27,300 

5.78 

* 

14,950 

5.32 

* 

0 

0 

0.00 

103,877 

21.99 

103,877 

36.94 

* 

0 

0 

0.00 

191,518 

40.54 

* 

179,168 

63.71 

* 

0 

0 

0.00 

0 

0.00 

* 

3,230 

1.15 

* 

-4,628 

0 

0.00 

62,240 

13.18 

* 

0 

0.00 

* 

0 

-149,417 

39.21 

84,211 

17.83 

* 

0.00 

* 

84,211 

-22.10 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

14,770 

3.13 

* 

14,770 

5.25 

* 

-58,220 

-58,220 

15.28 

-3,250 

-0.69 

* 

0.00 

a 

4,116 

-1.08 

0 

-0.00 

0.00 

* 

* 

0 

0.00 

472,359 

100.00 

281,206 

100.00 

* 

-266,799 

-381,080 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . 

Glass  <sf) 


<X> 


(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,065 

Main  Clg 

39.4 

472.4 

478.2 

46,440 

74.7 

58,0  56.8 

63.8 

54.1 

57.3 

Part 

17,254 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

4,235 

0 

0 

Totals 

39.4 

472.4 

Wall 

8,132 

0 

0 

.AfDCinLIC 

..ryniupPDTUC  ruprirs-- 

--TPMPPRATUCPS 

'--HEATING 

L.UiL  - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

7.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Vent 

3,251 

3,251 

Clg 

Cfm/Sqft 

3.85 

SAD8 

65.7 

78.0 

Main  Htg 

-340.6 

46,440  70.3 

78.0 

Infil 

323 

323 

Clg 

Cfm/Ton 

1179.78 

Plenum 

73.0 

70.5 

Aux  Htg 

0.0 

( 

)  0.0 

0.0 

Supply 

46,440 

46,440 

Clg 

Sqft/Ton 

306.51 

Return 

73.0 

70.7 

Preheat 

-0.0 

46,440  67.4 

63.8 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

39.15 

Ret/OA 

74.7 

67.4 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

46,440 

46,440 

No. 

People 

65 

Runarnd 

72.0 

72.0 

Humidif 

0.0 

0  0.0 

0.0 

Exhaust 

3,251 

3,251 

Htg 

X  OA 

7.0 

Fn  MtrTD 

0.6 

0.0 

Opt  Vent 

0.0 

c 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

3.85 

Fn  BldTD 

0.5 

0.0 

Total 

-340.6 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-28.23 

Fn  Frict 

1.4 

0.0 
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Block 


DD 


-  DOUBLE  DUCT 


System  2 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

:=> 

Ho/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/Vm/HR;  97/  64/  49.0 

* 

* 

OA06: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

Q.OO 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

12,709 

12,709 

2.03 

* 

0 

0.00 

* 

0 

-13,608 

4.14 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

72,716 

24,577 

97,293 

15.58 

* 

72,716 

16.75 

* 

-124,832 

-167,314 

50.84 

Partition 

-5,411 

-5,411 

-0.87 

* 

-5,411 

-1.25 

* 

-64,928 

-64,928 

19.73 

Exposed  Floor 

0 

0 

0-00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

7,121 

7,121 

1.14 

* 

7,885 

1.82 

* 

-14,848 

-14,848 

4.51 

Sub  Total==> 

74,427 

37,286 

111,713 

17.89 

* 

75,191 

17.32 

* 

-204,608 

-260,698 

79,22 

Internal  Loads 

* 

* 

Lights 

73,523 

0 

73,523 

11.77 

* 

73,523 

16.93 

* 

0 

0 

0.00 

People 

19,740 

19,740 

3.16 

* 

10,810 

2.49 

* 

0 

0 

0.00 

Misc 

266,323 

0 

0 

266,323 

42.64 

* 

266,323 

61.34 

* 

0 

0 

0.00 

Sub  Total==> 

359,585 

0 

0 

359,585 

57.57 

* 

350,655 

80.76 

* 

0 

0 

0.00 

Ceiling  Load 

4,319 

-4,319 

0 

0.00 

* 

3,459 

0.80 

* 

-5,209 

0 

0.00 

Outside  Air 

0 

0 

0 

60,882 

9.75 

★ 

0 

0.00 

* 

0 

-126,942 

38.58 

Sup.  Fan  Heat 

90,495 

14.49 

* 

0.00 

* 

90,495 

-27.50 

Ret.  Fan  Heat 

0 

0 

0.00 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVAINDR  Sizing 

4,876 

4,876 

0.78 

* 

4,876 

1.12 

* 

-35,774 

-35,774 

10.87 

Exhaust  Heat 

-2,988 

0 

-2,988 

-0.48 

* 

0.00 

* 

3,851 

-1.17 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

★ 

0 

0.00 

Grand  Total==> 

443,207 

29,979 

0 

624,563 

100.00 

* 

434,181 

100.00 

* 

-245,591 

-329,069 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/VB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . 

Glass  (8f> 


(X) 


(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,065 

Main  Clg 

52.0 

624.6 

622.4 

39,460 

74.8 

57.0 

52.4 

58.1 

50.8 

52.5 

Part 

15,624 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

4,235 

Totals 

52.0 

624.6 

Wall 

7,884 

•—HEATING 

COIL  SELECTION . 

-AIRFLOWS  (cfm) 

—ENGINEERING  ( 

:hecks— 

—TEMPERA 

TURES  < 

:f)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

<Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,762 

2,762 

Clg  Cfm/Sqft 

3.27 

SAOB 

60.5 

78.5 

Main  Htg 

-420.2 

39,460 

67.4 

78.5 

Infil 

323 

323 

Clg  Cfm/Ton 

758.16 

Plenum 

73.1 

70,4 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

39,460 

39,460 

Clg  Sqft/Ton 

231.81 

Return 

73.1 

70,5 

Preheat 

-0.0 

39,460 

67.3 

58.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

51.77 

Ret/OA 

74.8 

67.3 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

39,460 

39,460 

No.  People 

47 

Runarnd 

72.0 

72.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,762 

2,762 

Htg  X  OA 

7.0 

Fn  HtrTD 

0.8 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.27 

Fn  BldTD 

0.6 

0.0 

Total 

-420.2 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-34.83 

Fn  Frict 

1.8 

0.0 
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System  3  Block  DD  -  DOUBLE  DUCT 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


******** 


Peaked  at  Time  = 

==> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Ho/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49-0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btiii) 

<Btuh) 

<Btuh) 

(Btuh) 

<%) 

* 

(Btuh) 

<%) 

* 

(Btuh) 

(Btuh) 

(X) 

Sky Lite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

41,022 

41,022 

2.65 

* 

0 

0.00 

* 

0 

-43,963 

5.50 

Glass  Solar 

14,028 

0 

14,028 

0.91 

* 

40,581 

4-51 

* 

0 

0 

0.00 

Glass  Cond 

8,239 

0 

8,239 

0.53 

* 

5,819 

0.65 

* 

-16,967 

-16,967 

2.12 

Uatl  Cond 

147,401 

52,964 

200,366 

12.94 

* 

135,487 

15.06 

* 

-266,726 

-361,665 

45.23 

Partition 

-12,991 

-12,991 

-0.84 

* 

-12,991 

-1.44 

* 

-149,871 

-149,871 

18.74 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

20,007 

20,007 

1.29 

* 

23,124 

2.57 

* 

-45,361 

-45,361 

5.67 

Sub  Total ==> 

176,683 

93,986 

270,670 

17.48 

* 

192,019 

21.34 

* 

-478,926 

-617,828 

77.27 

Internal  Loads 

* 

* 

Lights 

238,645 

0 

238,645 

15.41 

* 

238,645 

26.52 

* 

0 

0 

0.00 

People 

64,680 

64,680 

4.18 

* 

35,420 

3.94 

* 

0 

0 

0.00 

Hisc 

425,318 

0 

0 

425,318 

27.47 

* 

425,318 

47.27 

* 

3,208 

3,208 

-0.40 

Sub  Total==> 

728,643 

0 

0 

728,643 

47.06 

* 

699,382 

77.72 

* 

3,208 

3,208 

-0.40 

Ceiling  Load 

7,657 

-7,657 

0 

0.00 

* 

7,258 

0.81 

* 

-11,689 

0 

0.00 

Outside  Air 

0 

0 

0 

189,859 

12.26 

* 

0 

0.00 

* 

0 

-430,464 

53.84 

Sup.  Fan  Heat 

363,958 

23.51 

* 

0.00 

* 

363,958 

-45.52 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

1,182 

1,182 

0.08 

* 

1,182 

0.13 

* 

-127,578 

-127,578 

15.96 

Exhaust  Heat 

-5,903 

0 

-5,903 

-0.38 

* 

0.00 

* 

9,137 

-1.14 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

914,165 

80,427 

0 

1,548,408 

100.00 

* 

899,842 

100.00 

* 

-614,985 

-799,567 

100.00 

-COOLING  COIL  SELECTION- 


-AREAS- 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  D8/UB/HR 

Gross  Total  Glass 

(8f) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

36,710 

Main  Clg 

129.0 

1,548.4 

1,560.1 

133,808 

74.4 

57.5 

55.1 

62.1 

53.0 

55.3 

Part 

41,631 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

13,521 

0 

0 

Totals 

129.0 

1,548.4 

Wall 

17,879 

501 

3 

—HEATING  COIL  SELECTION . 

■AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS— 

—TEMPERA 

TURES  ( 

IF)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

9,366 

9,366 

Clg  Cfm/Sqft 

3.64 

SADB 

65.0 

76.8 

Main  Htg 

-1,219.0 

133,808 

67.3 

76.8 

Infil 

987 

987 

Clg  Cfm/Ton 

1037.00 

Plenum 

72.7 

70.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

supply 

133,808 

133,808 

Clg  Sqft/Ton 

284. so 

Return 

72.7 

71.0 

Preheat 

-0.0 

133,808 

67.7 

62.1 

Mincfm 

0 

0 

Clg  Btirfi/Sqft 

42.18 

Ret/OA 

74.4 

67.7 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

133,808 

133,808 

No.  People 

154 

Runarnd 

72.0 

72.0 

Humidif 

-439.3 

10,353 

4.7 

75.1 

Exhaust 

9,366 

9,366 

Htg  X  OA 

7.0 

Fn  MtrTD 

0.9 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.64 

Fn  BldTD 

0.7 

0.0 

Total 

-1,658.3 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-33.21 

Fn  Frict 

2.1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 

ECO  •  ECONOMIZERS  ON  AHUS  -  BUILDING  300 


---  Roc 

m  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Suimr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

1 

Z1-BSMT  EAST 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

Zone 

1  Total/A ve- 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

2 

Z1-1ST  FLR  EAST 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

Zone 

2  Total/A ve- 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

3 

Z2-1ST  FLR  EAST 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

Zone 

3  Total/Ave- 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

A 

Z1-2ND  FLR  EAST 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

Zone 

4  Total/Ave. 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

5 

22-2N0  FLR  EAST 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

Zone 

5  Total/Ave. 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0,438 

0.317 

132.4 

26.83 

System 

1  Total/Ave. 

0.393 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29.43 

6 

Z1-BSHT  WEST 

0.821 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.317 

235.1 

46.60 

Zone 

6  Total/Ave. 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

7 

Z2-BSHT  VEST 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

Zone 

7  Total/Ave- 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-317 

403.3 

79.96 

8 

ZI-IST  FLR  WEST 

0.172 

0.000 

0-000 

0.000 

0-000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

Zone 

8  Total/Ave. 

0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

9 

22-1ST  FLR  WEST 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

Zone 

9  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

10 

Z1-2N0  FLR  WEST 

0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

Zone 

10  Total/Ave, 

0,177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

11 

22-2N0  FLR  WEST 

0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

Zone 

11  Total/Ave. 

0.240 

0.000 

0.000 

0.000 

0.070 

0,000 

0.000 

0.438 

0.317 

134.1 

27.41 

System 

2  Total/Ave. 

0.472 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.446 

0.317 

152.2 

30.37 

12 

Z3-BSMT  SOUTH 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

Zone 

12  Total/Ave. 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

13 

Z2-BSMT  SOUTH 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

Zone 

13  Total/Ave. 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

14 

Z1-BSMT  SOUTH 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0-317 

247.9 

49.10 

Zone 

14  Total/Ave- 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

15 

Zl-IST  FLR  SOUTH 

0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

Zone 

15  Total/Ave. 

0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

16 

22- 1ST  FLR  SOUTH 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

Zone 

16  Total/Ave. 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

17 

23-1ST  FLR  SOUTH 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

Zone 

17  Total/Ave. 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

18 

Z3-2N0  FLR  SOUTH 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

Zone 

18  Total/Ave. 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

19 

Z1-2N0  FLR  SOUTH 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

Zone 

19  Total/Ave. 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

20 

22-2ND  FLR  SOUTH 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

Zone 

20  Total/Ave. 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

System 

3  Total/Ave. 

0-417 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

Building 

0.423 

0.000 

0.000 

0.000 

0.070 

0.653 

0,706 

0.442 

0.317 

137.5 

27.43 
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BUILDING  AREAS  -  ALTERNATIVE  3 

ECO  -  ECONOMIZERS  ON  AHUS  -  BUILDING  300 

. r . BUILDING  AREAS 


Floor 

Total 

Exposed 

NuntDer  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

21-BSMT  EAST 

1 

1 

3,595 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

Zone 

1  Total/Ave. 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

2 

ZI-IST  FLR  EAST 

1 

1 

1,595 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

2  Total/Ave. 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

3 

22-1ST  FLR  EAST 

1 

1 

2,640 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

3  Total/Ave. 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

A 

Z1-2N0  FLR  EAST 

1 

1 

1,595 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

4  Total/Ave, 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

5 

22-2N0  FLR  EAST 

1 

1 

2,640 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

5  Total/Ave. 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

1  Total/Ave, 

12,065 

17,254 

0 

0 

0 

4,235 

0 

0 

8,132 

6 

Z1-BSMT  WEST 

1 

1 

3,280 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

Zone 

6  Total/Ave. 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

7 

Z2-BSMT  WEST 

1 

1 

315 

315 

909 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

315 

909 

0 

0 

0 

0 

0 

0 

0 

8 

21 -1ST  FLR  WEST 

1 

1 

1,595 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

8  Total/Ave. 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

9 

Z2-1ST  FLR  WEST 

1 

1 

2,640 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

9  Total/Ave. 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

10 

21 -2ND  FLR  WEST 

1 

1 

1,595 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

10  Total/Ave. 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

11 

22-2ND  FLR  WEST 

1 

1 

2,640 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

11  Total/Ave, 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

2  Total/Ave. 

12,065 

15,624 

0 

0 

0 

4,235 

0 

0 

7,884 

12 

23-BSMT  SOUTH 

1 

1 

2,202 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

Zone 

12  Total/Ave. 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

13 

Z2-BSMT  SOUTH 

1 

1 

3,780 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

Zone 

13  Total/Ave. 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

14 

21-BSMT  SOUTH 

1 

1 

3,685 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

Zone 

14  Total/Ave, 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

15 

21 -1ST  FLR  SOUTH 

1 

1 

4,089 

4,089 

6,168 

0 

0 

0 

0 

0 

0 

2,628 

Zone 

15  Total/Ave. 

4,089 

6,168 

0 

0 

0 

0 

0 

0 

2,628 

16 

22-lST  FLR  SOUTH 

1 

1 

6,002 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

Zone 

16  Total/Ave. 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

17 

Z3-1ST  FLR  SOUTH 

1 

1 

3,430 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

Zone 

17  Total/Ave. 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

18 

23-2ND  FLR  SOUTH 

1 

1 

5,763 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

Zone 

18  Total/Ave. 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

19 

21 -2ND  FLR  SOUTH 

1 

1 

2,077 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

Zone 

19  Total/Ave. 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

20 

22-2ND  FLR  SOUTH 

1 

1 

5,681 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

Zone 

20  Total/Ave. 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

System 

3  Total/Ave. 

36,710 

41,631 

0 

0 

0 

13,521 

501 

3 

17,378 

Building 

60,840 

74,509 

0 

0 

0 

21,991 

501 

1 

33,393 

t 


Trane  Air  Conditioning  Economics 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  3 
ECO  >  ECONOMIZERS  ON  AHUS  •  BUILDING  300 

. SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

.  Heating 

Load 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(X) 

(Btuh) 

(X) 

(Cfm) 

<X) 

(Cfm) 

(X) 

0  - 

5 

11.0 

12 

574 

-120,956 

34 

2,665 

10,985.4 

0 

0 

0.0 

0 

0 

5  - 

10 

22.0 

3 

146 

-241,912 

3 

201 

21,970.8 

0 

0 

0.0 

0 

0 

10  “ 

15 

33.1 

1 

63 

-362,869 

2 

155 

32,956.2 

0 

0 

0.0 

0 

0 

15  - 

20 

44.1 

4 

178 

-483,825 

6 

454 

43,941.6 

0 

0 

0.0 

0 

0 

20  - 

25 

55.1 

1 

61 

-604,781 

38 

2,983 

54,927.0 

0 

0 

0.0 

0 

0 

25  - 

30 

66.1 

3 

140 

-725,737 

18 

1,423 

65,912.4 

0 

0 

0.0 

0 

0 

30  - 

35 

77.2 

1 

69 

-846,693 

0 

0 

76,897.8 

0 

0 

0.0 

0 

0 

35  - 

40 

88.2 

4 

173 

-967,650 

0 

0 

87,883.2 

0 

0 

0.0 

0 

0 

40  - 

45 

99.2 

4 

168 

-1,088,606 

0 

0 

98,868.6 

0 

0 

0.0 

0 

0 

45  - 

50 

110.2 

6 

268 

-1,209,562 

0 

0 

109,854.0 

0 

0 

0.0 

0 

0 

50  - 

55 

121.2 

12 

547 

-1,330,518 

0 

0 

120,839.4 

0 

0 

0.0 

0 

0 

55  - 

60 

132.3 

11 

535 

-1,451,474 

0 

0 

131,824.8 

0 

0 

0.0 

0 

0 

60  - 

65 

143-3 

10 

496 

-1,572,431 

0 

0 

142,810.2 

0 

0 

0.0 

0 

0 

65  - 

70 

154.3 

9 

445 

-1,693,387 

0 

0 

153,795.6 

0 

0 

0.0 

0 

0 

70  - 

75 

165.3 

5 

258 

-1,814,343 

0 

0 

164,781.0 

0 

0 

0.0 

0 

0 

75  - 

80 

176.4 

4 

169 

-1,935,299 

0 

0 

175,766.4 

0 

0 

0.0 

0 

0 

80  - 

85 

187.4 

4 

196 

-2,056,255 

0 

0 

186,751.8 

0 

0 

0.0 

0 

0 

85  - 

90 

198.4 

3 

130 

-2,177,211 

0 

0 

197,737.2 

0 

0 

0.0 

0 

0 

90  - 

95 

209.4 

2 

108 

-2,298,168 

0 

0 

208,722.6 

0 

0 

0.0 

0 

0 

95  - 

100 

220,4 

0 

20 

-2,419,124 

0 

0 

219,708.0 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

4,016 

0 

0 

879 

0.0 

0 

0 

0.0 

0 

8,760 
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HONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  3 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak  i 

On  Peak 

WATER 

On  Peak 

Honth 

(kUh) 

(kU) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

307,645 

557 

7,058 

0 

10 

Feb 

277,922 

557 

6,301 

0 

10 

March 

318,032 

662 

6,408 

11 

9 

April 

339,990 

731 

3,942 

124 

9 

May 

391,884 

756 

2,022 

257 

8 

June 

416,305 

833 

246 

367 

3 

July 

433,940 

837 

0 

409 

0 

Au9 

436,411 

830 

140 

392 

1 

Sept 

393,493 

759 

1,696 

258 

8 

Oct 

358,005 

739 

4,047 

136 

9 

Nov 

301,673 

653 

6,279 

7 

9 

Dec 

306,155 

557 

6,852 

0 

9 

Total 

4,281,456 

837 

44,991 

1,961 

10 

Building  Energy  Consumption  * 

314,129 

(Btu/Sq  Ft/Year) 

Floor  Area  = 

Source  Energy  Consumption  « 

316,416 

(Btu/Sq  Ft/Year) 

^  Alt 

Knaj 
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Trane  Air  Conditioning  Economics 
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UTIL 


TY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  837,1  (kW) 

Yearly  Time  of  Peak  16  <hr)  7  (mo) 


Hour  16  Month  7 

Eqp,  Ut i I i ty  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kU)  <X) 

Cooling  Equipment 

1  EQ1001S  2-STG  CTV  <555  TONS  179.4  21,43 

2  EQ1122L  AIR-CLD  RECIP  >55  TONS  111.1  13.27 


Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN 

2  SUMMATION  OF  FAN 

3  SUMMATION  OF  FAN 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 

Grand  Total 
t 


290.4 

34.69 

0.0 

0.00 

ELECTRICAL 

DEMAND 

48,5 

5.79 

ELECTRICAL 

DEMAND 

33.6 

4.01 

ELECTRICAL  DEMAND 

119.4 

14.26 

201.4 

24.06 

0.0 

0.00 

109.1 

13.04 

0,0 

0.00 

236.2 

28.21 

345.3 

41.25 

837.1  100.00 
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EMC  ENGINEERS,  INC. 

Denver  ♦  Colorado  Springs  •  Atlanta  •  Germany 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  300  -  CENTRAL  CHILLER  PLANT  WITH  THERMAL  STORAGE 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  10/26/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1 


2 


3 


INVESTMENT 


A.  CONSTRUCTION  COST 

= 

$165,000 

B.  SIOHCOST 

(53%of1A)  = 

$9,075 

C.  DESIGN  COST 

(6.0%  of  1  A)  = 

$9,900 

D.  ENERGY  CRH3IT  (1A  +  1B  +  1C)  = 

$183,975 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)  = 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(224) 

($1,453) 

15.23 

($22,122) 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

(224) 

(1,452.5) 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

= 

$39,546 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3Al)  = 

$580,535 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  UTILITY  REBATE  -  KW  SHIFT 

$54,788 

1 

0.96 

$52,596 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$54,788 

$52,596 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)=: 

($7,300) 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1<3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

-0.16 

c  IF3Dlb=>1  THENG0T0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  H 
TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO- IN  VESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))  = 
(2F5  +  3C)  = 
(5/1  F)  = 


(lF/4)  = 


DACA  63-91 52 
1992 

T.  FORSTER 


$183,975 


($22,122) 


$633,132 


$40,285 

$611,010 

3.32 

4.6 
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ESOS  STUDY  AT  WSMR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

RANGE  CONTROL  BLOG:  ALT  1-BSLN,  ALia-ECO  CJH LLB ^  ptAWT*  TH(e/?>>V4L  STO|f^A<S€ 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Sumner  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Oate  Program  was  Run:  18:  5:50  3/13/92 

Dataset  Name:  300  .TM 
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DOUBLE  DUCT 


★★★★★★★★*******iAr*********  COOLING  COIL  PEAK  ****** 
Peaked  at  Time  ==>  Mo/Hr;  7/16 

Outside  Air  ==>  OADB/W8/HR:  97/  64/  49.0 


★*★★★***★*★*******************★*  **★★*★★****★  heating  coil  PEAK  ★♦******^ 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 


Space 

Sens.+Lat. 

(Btuh) 

0 

0 

0 

0 

0 


-Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Ouct  Heat  Pkup 
OV/UNOR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 

12,734 

0 

0 


Wall  Cond 

81,136 

27,781 

Partition 

-4,965 

Exposed  Floor 

0 

Infiltration 

6,185 

Sub  Totale=> 

Internal  Loads 

82,355 

40,515 

Lights 

60,341 

0 

People 

27,300 

Misc 

103,877 

0 

Sub  Totalss> 

191,518 

0 

Ceiling  Load 

3,991 

-3,991 

Ret.  Air 
Latent 
(Btuh) 


292,634 


Net  Percnt 
Total  Of  Tot 
(Btuh)  (X) 

0  0.00 
0  0.00 

12,734  2.70 

0  0.00 
0  0.00 
108,917  23.06  * 

-4,965  -1.05  * 

0  0.00  * 

6,185  1.31  * 

122,871  26.01  * 

* 

60,341  12.77  * 

27,300  5.78  * 

103,877  21.99  * 

191,518  40.54  * 

0  0.00  * 

62,240  13.18  • 

84,211  17.83  * 

0  0.00  * 
0  0.00  * 
14,770  3.13  * 

-3,250  -0.69  * 

0  -0.00  * 

* 

472,359  100.00  * 


Mo/Hr:  7/16 


Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

81,117 

-4,965 

0 

7,886 

84,038 

60,341 

14,950 

103,877 

179,168 

3,230 

0 


Mo/Hr:  13/  1 


7 

Percnt 

★ 

* 

* 

Space  Peak 

OAOB:  24 

Coil  Peak 

Percnt 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

0.00 

* 

0 

0 

0.00 

0.00 

* 

0 

0 

0.00 

0.00 

* 

0 

-13,550 

3.56 

0.00 

* 

0 

0 

0.00 

0.00 

* 

0 

0 

0.00 

28,85 

* 

-128,969 

-173,237 

45.46 

-1.77 

* 

-60,134 

-60,134 

15.78 

0.00 

* 

0 

0 

0.00 

2.80 

* 

-14,848 

-14,848 

3.90 

29.88 

* 

* 

-203,952 

-261,770 

68.69 

21.46 

« 

0 

0 

0.00 

0 

0 

0 

0 

-149,417 

84,211 

0 

0 

-58,220 

4,116 

0 


0.00 

0.00 

0.00 

0.00 

39.21 

-22.10 

0.00 

0.00 

15.28 

-1.08 

0.00 


281,206 


-266,799  -381,080  100-00 


Total 

Capacity 

. COOLING  COIL  SE 

Sens  Cap.  Coil  Airfl 

LECTION . . 

Entering  0B/W8/HR 

Leaving  DB/U8/HR 

Gross 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

Main  Clg 

39.4 

472.4 

478.2 

46,440 

74.7 

58.0 

56,8 

63.8 

54.1 

57.3 

Part 

Aux  Clg 

0.0 

0,0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

Opt  Vent 
Totals 

0.0 

39.4 

0.0 

472.4 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Wall 

-AREAS . 

Glass  (sf)  (X) 


-HEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


— ENGINEERING  CHECKS-- 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,251 

Main  Htg 

-340.6 

46,440 

70.3 

78.0 

Infil 

323 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

46,440 

Preheat 

-0.0 

46,440 

67.4 

63.8 

Mincfm 

0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

46,440 

Humidif 

0.0 

0 

0.0 

0,0 

Exhaust 

3,251 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total 

-340.6 

Auxil 

0 

— TEMPERATURES  (F)— 


Heating 

3,251 

323 

46,440 

0 

46,440 

3,251 

0 

0 


Clg  X  OA 
Clg  Cfra/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  Btuh/Sqft 
No.  People 
Htg  X  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


7.0 

3.85 

1179.78 

306.51 

39.15 

65 

7.0 

3.85 

-28.23 


Type 

Clg 

Htg 

SADB 

65.7 

78.0 

Plenum 

73.0 

70.5 

Return 

73.0 

70.7 

Ret/OA 

74.7 

67.4 

Runamd 

72.0 

72.0 

Fn  MtrTD 

0.6 

0.0 

Fn  BldTD 

0.5 

0.0 

Fn  Frict 

1.4 

0.0 
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System 


Block 


OD 


-  DOUBLE  DUCT 


***«.****.*«**.*******,  COOLING  COIL  PEAK  •*************....*****.***.**.»  cLG  SPACE  PEAK  *.**.***..**  „eatiNG  COIL  PEAK 


Peaked  at  Time 

==> 

Mo/Hr: 

7/16 

* 

Mo/Hr; 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

97/  64/  49.0 

★ 

* 

OADB; 

97  * 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  ♦ 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  ♦ 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

12,709 

12,709 

2.03  * 

0 

0.00  * 

0 

-13,608 

4.14 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

72,716 

24,577 

97,293 

15.58  ♦ 

72,716 

16.75  * 

-124,832 

-167,314 

50.84 

Partition 

-5,411 

-5,411 

-0.87  * 

-5,411 

-1.25  * 

-64,928 

-64,928 

19.73 

Exposed  Floor 

0 

0 

0.00  ♦ 

0 

0.00  ♦ 

0 

0 

0.00 

Infiltration 

7,121 

7,121 

1.14  * 

7,885 

1.82  ♦ 

-14,848 

-14,848 

4.51 

Sub  TotalKs> 

74,427 

37,286 

111,713 

17.89  * 

75,191 

17.32  * 

-204,608 

-260,698 

79.22 

Internal  Loads 

* 

* 

Lights 

73,523 

0 

73,523 

11.77  * 

73,523 

16.93  * 

0 

0 

0.00 

People 

19,740 

19,740 

3.16  * 

10,810 

2.49  * 

0 

0 

0.00 

Misc 

266,323 

0 

0 

266,323 

42.64  * 

266,323 

61.34  * 

0 

0 

0.00 

Sub  Total=s> 

359,585 

0 

0 

359,585 

57.57  ♦ 

350,655 

80.76  * 

0 

0 

0.00 

Ceiling  Load 

4,319 

-4,319 

0 

0.00  ♦ 

3,459 

0.80  * 

-5,209 

0 

0.00 

Outside  Air 

0 

0 

0 

60,882 

9.75  * 

0 

0.00  * 

0 

-126,942 

38.58 

Sup.  Fan  Heat 

90,495 

14.49  • 

0.00  * 

90,495 

-27.50 

Ret.  Fan  Heat 

0 

0 

0.00  ♦ 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

4,876 

4,876 

0.78  * 

4,876 

1.12  ♦ 

-35,774 

-35,774 

10.87 

Exhaust  Heat 

-2,988 

0 

-2,988 

-0.48  * 

0.00  * 

3,851 

-1.17 

Terminal  Bypass 

0 

0 

0 

-0.00  * 

0.00  * 

0 

0,00 

Grand  Total==> 

443,207 

29,979 

0 

624,563 

100.00  * 

434,181 

100.00  * 

-245,591 

-329,069 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/W8/HR 


Leaving  OB/UB/HR 


Gross  Total 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

Main  Clg 

52.0 

624.6 

622.4 

39,460 

74.8 

57.0  52.4 

58.1 

50.8  52.5 

Part 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

Totals 

Sa.O  624.6 

- NFATfUn  rnll  CCIcrTtnu _ _ 

Wall 

-AIRFLOWS  (cfm) 

--ENGINEERING  CHECKS- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

(Mbh) 

(cfro) 

Oeg  F 

Deg  F 

Vent 

2,762 

2,762 

Clg  Cfm/Sqft 

3.27 

Main  Htg 

-420.2 

39,460 

67.4 

78.5 

Inf  i  1 

323 

323 

Clg  Cfm/Ton 

758.16 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

39,460 

39,460 

Clg  Sqft/Ton 

231.81 

Preheat 

-0,0 

39,460 

67.3 

58.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

51.77 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

39,460 

39,460 

No.  People 

47 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,762 

2,762 

Mtg  X  OA 

7.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfin/SqFt 

3.27 

Total 

-420.2 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-34,83 

-AREAS . 

Glass  <sf) 


(X) 


12,065 

15,624 

0 

4,235 

7,884 


--TEMPERATURES  <F)— 


Type 
SAD6 
Plenum 
Return 
Ret/OA 
Runamd 
Fn  MtrTD 
Fn  BldTO 
Fn  Frict 


Clg 

60.5 

73.1 

73.1 

74.8 

72.0 

0.8 

0,6 

1.8 


Htg 

78.5 

70.4 

70.5 
67.3 
72.0 

0.0 

0.0 

0.0 
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System  3  Block  DD  -  DOUBLE  DUCT 

<>★★*★★*★**★***★★********<>  COOLING  COIL  PEAK  ********^***********************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ♦**♦***♦ 


Peaked  at  Time  • 

==> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/16 

* 

Ho/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  ' 

97/  64/  49.0 

* 

* 

OADB; 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

★ 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

-* 

(Btuh) 

(X) 

(Btuh) 

(Btuh) 

<X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

41,022 

41,022 

2.65 

* 

0 

0.00 

* 

0 

-43,963 

5.50 

Glass  Solar 

14,028 

0 

14,028 

0.91 

40,581 

4.51 

* 

0 

0 

0.00 

Glass  Cond 

8,239 

0 

8,239 

0.53 

* 

5,819 

0.65 

* 

-16,967 

-16,967 

2.12 

Wall  Cond 

147,401 

52,964 

200,366 

12.94 

* 

135,487 

15.06 

* 

-266,726 

-361,665 

45.23 

Partition 

-12,991 

-12,991 

-0.84 

* 

-12,991 

-1.44 

* 

-149,871 

-149,871 

18.74 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

20,007 

20,007 

1.29 

23,124 

2-57 

* 

-45,361 

-45,361 

5.67 

Sub  Total Ks> 

176,683 

93,986 

270,670 

17.48 

192,019 

21.34 

* 

-478,926 

-617,828 

77.27 

Internal  Loads 

« 

* 

Lights 

238,645 

0 

238,645 

15.41 

* 

238,645 

26.52 

* 

0 

0 

0.00 

People 

64,680 

64,680 

4.18 

35,420 

3.94 

* 

0 

0 

0.00 

Misc 

425,318 

0 

0 

425,318 

27.47 

* 

425,318 

47.27 

* 

3,208 

3,208 

-0.40 

Sub  Total»> 

728,643 

0 

0 

728,643 

47.06 

* 

699,382 

77.72 

* 

3,208 

3,208 

-0.40 

Ceiling  Load 

7,657 

-7,657 

0 

0.00 

* 

7,258 

0.81 

* 

-11,689 

0 

0.00 

.  Outside  Air 

0 

0 

0 

189,859 

12.26 

0 

0.00 

* 

0 

-430,464 

53.84 

Sup.  Fan  Heat 

363,958 

23.51 

0.00 

* 

363,958 

-45.52 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

iViiXimx  OVA^NOR  Sizing 

1,182 

1,182 

0.08 

* 

1,182 

0.13 

* 

-127,578 

-127,578 

15.96 

Exhaust  Heat 

-5,903 

0 

-5,903 

-0.38 

* 

0.00 

* 

9,137 

-1.14 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total«=> 

914,165 

80,427 

0 

1,548,408 

100.00 

* 

899,842 

100.00 

* 

-614,985 

-799,567 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/W6/HR 

Leaving  DB/W8/HR 

Gross 

Total  Glass 

(sf) 

<X) 

(Tons) 

(Mbh) 

(Hbh) 

(cfm) 

Oeg  F 

Oeg  F 

Grains 

Oeg  F 

Oeg  F 

Grains 

Floor 

36,710 

Hain  Clg 

129.0 

1,548.4 

1,560.1 

133,808 

74.4 

57.5 

55.1 

62.1 

53.0 

55.3 

Part 

41,631 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

13,521 

0 

0 

Totals 

129.0 

1,548.4 

Wall 

17,879 

501 

3 

--HEATING 

COIL  SELECTION . 

-AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

—TEMPERA 

TURES 

<F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Oeg  F 

Vent 

9,366 

9,366 

Clg  Cfm/Sqft 

3.64 

SAOB 

65.0 

76.8 

Main  Htg 

-1,219-0 

133,808 

67.3 

76.8 

Infil 

987 

987 

Clg  Cfm/Ton 

1037.00 

Plenum 

72.7 

70.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

133,808 

133,808 

Clg  Sqft/Ton 

284.50 

Return 

72.7 

71.0 

Preheat 

-0.0 

133,808 

67.7 

62.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

42.18 

Ret/OA 

74.4 

67.7 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

133,808 

133,808 

No.  People 

154 

Runarnd 

72.0 

72.0 

Humidif 

-439.3 

10,353 

4.7 

75.1 

Exhaust 

9,366 

9,366 

Htg  X  OA 

7.0 

Fn  MtrTO 

0.9 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfra/SqFt 

3.64 

Fn  BldTO 

0.7 

0.0 

Total 

-1,658.3 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-33.21 

Fn  Frict 

2.1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  U 


VALUES 


Room 

Number  Description 


-  Room  U-Values  - 

(Btu/hr/sqft/F) 

Summr  Wintr  Summr  Wintr 

Part.  ExFlr  Skylt  Skylt  Roof  Windo  Windo  Wall  Ceil. 


Room  Room 
Mass  Capac. 
<lb/  (Btu/ 
sqft)  sqft/F) 


1 

21-BSHT  EAST 

Zone 

1  Total/Ave. 

2 

Z1-1ST  FLR  EAST 

Zone 

2  Total/Ave. 

3 

Z2-1ST  FLR  EAST 

Zone 

3  Total/Ave. 

4 

21-2N0  FLR  EAST 

Zone 

A  Total/Ave. 

5 

Z2-2N0  FLR  EAST 

Zone 

5  Total/Ave. 

System 

1  Total/Ave. 

6 

21-BSMT  UEST 

Zone 

6  Total/Ave. 

7 

22-BSMT  WEST 

Zone 

7  Total/Ave. 

8 

21-1ST  FLR  WEST 

Zone 

8  Total/Ave. 

9 

22-1ST  FLR  WEST 

Zone 

10 

Zone 

11 

Zone 

System 

12 

Zone 

13 

Zone 

14 

Zone 

15 

Zone 

16 

Zone 

17 

Zone 

ia 

Zone 

19 

Zone 

20 

Zone 

System 

Building 


9  Total/Ave. 
Z1-2N0  FLR  WEST 

10  Total/Ave. 
Z2-2ND  FLR  WEST 

11  Total/Ave. 
2  Total/Ave. 

Z3-BSMT  SOUTH 

12  Total/Ave. 
Z2-BSMT  SOUTH 

13  Total/Ave. 
Z1-BSMT  SOUTH 

14  Total/Ave. 

21 - 1ST  FLR  SOUTH 

15  Total/Ave. 
Z2-1ST  FLR  SOUTH 

16  Total/Ave. 
23- 1ST  FLR  SOUTH 

17  Total/Ave. 
Z3-2N0  FLR  SOUTH 

18  Total/Ave. 
Z1-2N0  FLR  SOUTH 

19  Total/Ave. 

22- 2ND  FLR  SOUTH 

20  Total/Ave. 

3  Total/Ave. 


0.652 

0.652 

0.127 

0.127 

0.128 

0.128 

0.169 

0.169 

0.133 

0.133 

0.393 

0.821 

0.821 

0.745 

0.745 

0.172 

0.172 

0.388 

0.388 

0,177 

0.177 

0.240 

0.240 

0.472 

0.578 

0.578 

0.565 

0.565 

0.590 

0.590 

0.217 

0.217 

0.250 

0.250 

0.130 

0.130 

0.187 

0.187 

0.237 

0.237 

0.151 

0.151 

0.417 

0.423 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0-000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.070 

0.070 

0.070 

0.070 

0.070 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.070 

0.070 

0.070 

0.070 

0.070 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

0.070 

0,070 


0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.653 

0.653 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.653 

0.653 


0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.706 

0.706 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.706 

0.706 


0.550 

0.550 

0.456 

0,456 

0.438 

0.438 

0.456 

0.456 

0.438 

0.438 

0.448 

0.000 

0.000 

0.000 

0.000 

0.462 

0.462 

0.438 

0.438 

0.462 

0.462 

0.438 

0.438 

0.446 

0.000 

0.000 

0.000 

0.000 

0.550 

0.550 

0.438 

0.438 

0.431 

0.431 

0.438 

0.438 

0.438 

0.438 

0.438 

0.438 

0.438 

0.438 

0.437 

0,442 


0,317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0,317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0,317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0,317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 

0.317 


234.7 

46.30 

234.7 

46.30 

104.1 

20.20 

104.1 

20.20 

76.4 

15.07 

76.4 

15.07 

142.8 

28.70 

142.8 

28.70 

132.4 

26.83 

132.4 

26.83 

148.3 

29.43 

235,1 

46.60 

235.1 

46.60 

403,3 

79.96 

403.3 

96 

99.4 

19.22 

99.4 

19.22 

74.0 

14.73 

74.0 

14.73 

144.4 

29.16 

144.4 

29.16 

134.1 

27.41 

134.1 

27.41 

152.2 

30.37 

273.6 

53.77 

273.6 

53.77 

196.0 

38.34 

196.0 

38.34 

247.9 

49.10 

247.9 

49,10 

96.7 

18.97 

96.7 

18.97 

55.2 

10.96 

55.2 

10.96 

61.0 

11.82 

61.0 

11.82 

112.1 

23.09 

112.1 

23.09 

141,0 

28.94 

141.0 

28.94 

107.3 

22.16 

107.3 

22.16 

129.1 

25.81 

137.5 

27.43 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Oupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

21-8SAST  1 

1 

3,595 

3,595 

8,458 

0 

0  0 

0 

0  0 

247 

Zone 

1  Total/Ave. 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

2 

Z1-1ST  FLR  EAST 

1 

1 

1,595 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

2  Total/Ave. 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

3 

22- 1ST  FLR  EAST 

1 

1 

2,640 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

3  Total/Ave. 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

4 

Z1-2N0  FLR  EAST 

1 

1 

1,595 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

4  Total/Ave. 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

5 

22-2N0  FLR  EAST 

1 

1 

2,640 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

5  Total/Ave. 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

1  Total/Ave. 

12,065 

17,254 

0 

0 

0 

4,235 

0 

0 

8,132 

6 

21-BSMT  WEST 

1 

1 

3,280 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

Zone 

6  Total/Ave. 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

7 

Z2-BSMT  WEST 

1 

1 

315 

315 

909 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

315 

909 

0 

0 

0 

0 

0 

0 

0 

8 

21-1ST  FLR  WEST 

1 

1 

1,595 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

8  Total/Ave. 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

9 

Z2-1ST  FLR  WEST 

1 

1 

2,640 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

9  Total/Ave. 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

10 

Z1-2ND  FLR  WEST 

1 

1 

1,595 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

10  Total/Ave. 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

11 

Z2-2ND  FLR  WEST 

1 

1 

2,640 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

11  Total/Ave. 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

2  Total/Ave. 

12,065 

15,624 

0 

0 

0 

4,235 

0 

0 

7,884 

12 

Z3-BSMT  SOUTH 

1 

1 

2,202 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

Zone 

12  Total/Ave. 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

13 

22-BSMT  SOUTH 

1 

1 

3,780 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

Zone 

13  Total/Ave. 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

14 

21-BSMT  SOUTH 

1 

1 

3,685 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

Zone 

14  Total/Ave. 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

15 

21-1ST  FLR  SOUTH 

1 

1 

4,089 

4,089 

6,168 

0 

0 

0 

0  0 

2,628 

Zone 

15  Total/Ave. 

4,089 

6,168 

0 

0 

0 

0 

0 

0 

2,628 

16 

Z2-1ST  FLR  SOUTH 

1 

1 

6,002 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

Zone 

16  Total/Ave. 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

17 

Z3-1ST  FLR  SOUTH 

1 

1 

3,430 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

Zone 

17  Total/Ave. 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

18 

23-2ND  FLR  SOUTH 

1 

1 

5,763 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

Zone 

18  Total/Ave. 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

19 

21-2N0  FLR  SOUTH 

1 

1 

2,077 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

Zone 

19  Total/Ave. 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

20 

Z2-2ND  FLR  SOUTH 

1 

1 

5,681 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

Zone 

20  Total/Ave, 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

System 

3  Total/Ave. 

36,710 

41,631 

0 

0 

0 

13,521 

501 

3 

17,378 

Building 

60,840 

74,509 

0 

0 

0 

21,991 

501 

1 

33,393 
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SYSTEM  TOTALS  LOAD  PROFILE 
BASELINE  BUILDING  300 


ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooling  Load  ---- 

Cooling 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Load 

(Ton) 

(X) 

(Btuh) 

(X) 

(Cfm) 

0  - 

5 

11-0 

0 

0 

-120,956 

22 

946 

10,985.4 

5  - 

10 

22.0 

0 

0 

-241,912 

19 

817 

21,970.8 

10  - 

15 

33.1 

0 

0 

-362,869 

15 

659 

32,956.2 

15  - 

20 

44.1 

10 

872 

-483,825 

12 

519 

43,941.6 

20  - 

25 

55.1 

17 

1,491 

-604,781 

13 

556 

54,927-0 

25  - 

30 

66.1 

12 

1,025 

-725,737 

8 

364 

65,912.4 

30  - 

35 

77.2 

7 

624 

-846,693 

6 

238 

76,897.8 

35  - 

40 

88.2 

9 

801 

-967,650 

5 

218 

87,883.2 

40  - 

45 

99.2 

5 

448 

-1,088,606 

0 

0 

98,868.6 

45  - 

50 

110.2 

8 

730 

-1,209,562 

0 

0 

109,854-0 

50  - 

55 

121.2 

7 

593 

-1,330,518 

0 

0 

120,839-4 

55  - 

60 

132-3 

5 

427 

-1,451,474 

0 

0 

131,824.8 

60  - 

65 

143.3 

5 

438 

-1,572,431 

0 

0 

142,810-2 

65  - 

70 

154.3 

5 

432 

-1,693,387 

0 

0 

153,795.6 

70  - 

75 

165.3 

3 

235 

-1,814,343 

0 

0 

164,781.0 

75  - 

80 

176-4 

2 

212 

-1,935,299 

0 

0 

175,766.4 

80  - 

85 

187-4 

2 

154 

-2,056,255 

0 

0 

186,751-8 

85  - 

90 

198.4 

2 

150 

-2,177,211 

0 

0 

197,737.2 

90  - 

95 

209.4 

1 

108 

-2,298,168 

0 

0 

208,722.6 

95  - 

100 

220.4 

0 

20 

-2,419,124 

0 

0 

219,708.0 

Hours  Off 

0.0 

0 

0 

0 

0 

4,443 

0.0 

Hours 

<%) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Hours 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100  8,760 
0  0 


Heating  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  (%) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 


54 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

l^tonth 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thfm/hr) 

Jan 

368,811 

707 

6,458 

121 

14 

Feb 

334,023 

707 

5,227 

111 

14 

March 

380,280 

706 

2,512 

147 

8 

April 

378,364 

705 

585 

189 

3 

May 

416,460 

728 

9 

252 

0 

June 

410,028 

748 

0 

288 

0 

July 

446,446 

754 

0 

310 

0 

Aug 

447,660 

749 

0 

303 

0 

Sept 

407,210 

733 

0 

252 

0 

Oct 

397,986 

712 

782 

201 

4 

Kov 

364,146 

704 

2,815 

141 

9 

Dec 

370,091 

709 

_  5,163 

128 

11 

Total 

4,741,504 

754 

23,551 

2,441 

14 

Building  Energy  Consumption 
Source  Energy  Consunption 


304,696  <Btu/Sq  Ft/Year) 
305,893  (Btu/Sq  Ft/Year) 


Floor  Area  = 


60,840  (Sq  Ft) 
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COLD  THERMAL  STORAGE  -  ALTERNATIVE  1 


BUILDING  COOLING  DEMANDS  AND  THERMAL  STORAGE  — 


January 


Design 


Design 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

32.8 

22.9 

51.0 

51.0 

43.2 

2,000 

2 

31.5 

21.9 

47.8 

47.8 

41.6 

2,000 

3 

30.4 

20.9 

45.2 

45.2 

40.3 

2,000 

4 

29.6 

20.4 

43.4 

43.4 

39.5 

2,000 

5 

29.4 

20.0 

41.6 

41.6 

38.6 

2,000 

6 

29.9 

20.7 

39.8 

39.8 

37.7 

2,000 

7 

31.2 

22.0 

38.2 

38.2 

36.9 

2,000 

8 

33.6 

24.0 

40.7 

0.0 

0.0 

1,959 

9 

37.0 

26.5 

52.6 

0.0 

0.0 

1,907 

10 

40.9 

28.5 

57.9 

0.0 

0.0 

1,849 

11 

45.4 

30,7 

64.7 

0.0 

0.0 

1,784 

12 

49.6 

34.1 

71.8 

0.0 

0.0 

1,712 

13 

52.7 

36.1 

76.0 

0.0 

0.0 

1,636 

14 

54.8 

36.7 

80.3 

0.0 

0.0 

1,556 

15 

55.6 

37.2 

84.6 

0.0 

0.0 

1,471 

16 

54.8 

36.8 

88.5 

0.0 

0.0 

1,383 

17 

53.0 

35.6 

73,8 

0.0 

0.0 

1,309 

18 

50.1 

34.0 

66.4 

0.0 

0.0 

1,243 

19 

46.7 

31.7 

62.1 

290.7 

265.0 

1,471 

20 

43.3 

29.9 

57.1 

290.7 

265.0 

1,705 

21 

40.4 

28.1 

54.6 

290.7 

265.0 

1,941 

22 

37.8 

26.4 

52.2 

111.2 

86.6 

2,000 

23 

35.7 

24.9 

49.5 

49.5 

42.5 

2,000 

24 

34.1 

23.9 

47.1 

47.1 

41.3 

2,000 

Weekday  - - -  o...— Saturday 


Typical 

Cooling 

Chiller 

Chi  1 ler 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

36.9 

28.0 

44.7 

44.7 

40.1 

2,000 

45.3 

45.3 

40.4 

2,000 

2 

34.1 

25.7 

43.6 

43.6 

39.5 

2,000 

44.2 

44.2 

39.8 

2,000 

3 

31-6 

23.5 

42.3 

42.3 

38.9 

2,000 

42.9 

42.9 

39.2 

2,000 

4 

29.5 

21.9 

41.3 

41.3 

38,4 

2,000 

41.8 

41.8 

38.7 

2,000 

5 

28.0 

20.5 

40.1 

40.1 

37.8 

2,000 

40.7 

40.7 

38,1 

2,000 

6 

27.0 

20.1 

38.9 

38-9 

37.2 

2,000 

39.5 

39.5 

37.5 

2,000 

7 

26.7 

20.4 

38.1 

38-1 

36.9 

2,000 

38.7 

38.7 

37.2 

2,000 

8 

27.3 

21.4 

40.4 

0.0 

0.0 

1,960 

37.8 

0.0 

0.0 

1,962 

9 

29.2 

23.1 

50.9 

0.0 

0.0 

1,909 

37.3 

0.0 

0.0 

1,925 

10 

32.1 

24.4 

55.1 

0.0 

0.0 

1,854 

36.8 

0.0 

0.0 

1,888 

11 

35.8 

26.3 

60.4 

0.0 

0.0 

1,793 

36.5 

0.0 

0.0 

1,852 

12 

39.8 

28.8 

65.6 

0.0 

0.0 

1,728 

36.6 

0.0 

0-0 

1,815 

13 

43.9 

31.5 

68.6 

0.0 

0.0 

1,659 

36.9 

0.0 

0.0 

1,778 

14 

47.5 

33.8 

72.1 

0.0 

0.0 

1,587 

37.5 

0.0 

0.0 

1,741 

15 

50.4 

35.9 

75.7 

0.0 

0.0 

1,511 

38.2 

0.0 

0.0 

1,702 

16 

52.3 

37.3 

78.9 

0.0 

0.0 

1,432 

39.3 

0.0 

0.0 

1,663 

17 

52.9 

37.7 

64.6 

0.0 

0.0 

1,368 

40.8 

0.0 

0.0 

1,622 
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Typical 

Cooling 

Chiller 

OADB 

0AV3 

Load 

Load 

(F) 

(F) 

(Ton) 

(Ton) 

52.6 

37.9 

56.9 

0.0 

51.6 

38.7 

53.2 

290.7 

50.1 

38.3 

48.9 

290.7 

48.0 

37.0 

47.7 

257.6 

45.5 

35.2 

47.2 

47.2 

42.7 

32.9 

46.6 

46.6 

39.8 

30.3 

45.5 

45.5 

Saturday 


- - - Sunday  — - 

Typical  Cooling  Chiller  Chiller 


Hour 

(F) 

(F) 

(Ton) 

(Ton) 

1 

36.9 

28.0 

44.5 

44.5 

.  2 

34.1 

25.7 

43.6 

43.6 

r  3 

31.6 

23.5 

42.4 

42.4 

i  4 

29.5 

21.9 

41.4 

41.4 

i  5 

28.0 

20.5 

40.4 

40.4 

6 

27.0 

20.1 

39.2 

39.2 

7 

26.7 

20.4 

38.5 

38.5 

8 

27.3 

21.4 

37.6 

0.0 

9 

29.2 

23.1 

37.2 

0.0 

10 

32.1 

24.4 

36.7 

0.0 

11 

35.8 

26.3 

36.5 

0.0 

12 

39.8 

28.8 

36.5 

0.0 

13 

43.9 

31.5 

36.9 

0.0 

14 

47.5 

33.8 

37.5 

0.0 

15 

50.4 

35.9 

38.2 

0.0 

16 

52.3 

37.3 

39.3 

0.0 

Storage 

Cooling 

Chiller 

Chiller 

storage 

Capacity 

Load 

Load 

Demand 

Capacity 

(Ton»Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1,311 

42.5 

0.0 

0.0 

1,580 

1,548 

44.3 

290.7 

265.0 

1,826 

1,790 

45.5 

219.4 

186.6 

2,000 

2,000 

46.4 

46.4 

40.9 

2,000 

2,000 

46.0 

46.0 

40.7 

2,000 

2,000 

45.6 

45,6 

40.5 

2,000 

2,000 

45.1 

45.1 

40.3 

2,000 

.  Honday  — 

Storage  Cooling  Chiller  Chiller 
Capaci  ty  Load  Denand 
(Ton-Hr)  (Ton)  (Ton)  (W) 


40e0 

39.5 
39.0 

38.5 
37.9 
37.4 
37.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

265.0 

185.6 

40.9 

40.7 

40.5 

40.3 


2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

1,962 

1,925 

1,889 

1,852 

1,816 

1,779 

1,741 

1,703 

1,664 

1,623 

1,580 

1,827 

2,000 

2,000 

2,000 

2,000 

2,000 


43.8 
42-9 

41.8 

40.8 
39,7 

38.6 

37.9 

40.2 

50.7 

54.9 

60.2 

65.5 

68.5 

72.1 

75.6 

78.9 

64.6 

56.9 

53.1 

48.9 
47-7 

47.2 

46.6 
45.5 


43.8 

42.9 

41.8 

40.8 

39.7 

38.6 

37.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

290.7 

290.7 

256.4 

47.2 

46.6 

45.5 


39.6 

39.2 

38.6 

38.2 

37.6 
37.1 
36.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

265.0 

265.0 

227.7 

41.3 

41.0 

40.5 


Storage 

Capacity 

(Ton-Hr) 

2,000 
2,000 
2,tm 
2,000 
2,000 
2,000 
::  2,000 
1,960 
1,909 
1,854 
1.794 
1,728 
1.660 
1.588 
1,512 
1,433 
1,369 
1,312 
1,550 
1.791 
2,000 
2,000 
2,000 
2.000 
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COLO  THERMAL  STORAGE  •  ALTERNATIVE  1 


- BUILDING  COOLING  DEMANDS  AND  THERMAL  STORAGE  — 

* 

July 


Design 


Design 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Hour 

<F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

79.1 

56.4 

131.8 

290.7 

281.4 

1,201 

2 

78.0 

55.8 

126.7 

290.7 

278.8 

1,365 

3 

77.2 

55.5 

122.2 

290.7 

277.1 

1,533 

4 

76.5 

55.1 

118.1 

290.7 

275.5 

1,706 

5 

76.3 

55.9 

115.2 

290.7 

275.9 

1,881 

6 

76.7 

56.8 

113.6 

232.4 

212.4 

2,000 

7 

77.8 

57.7 

113.1 

113.1 

80.7 

2,000 

8 

79.8 

57.9 

123.5 

0.0 

0.0 

1,877 

9 

82.6 

59.0 

155.0 

0.0 

0.0 

1,722 

10 

85.8 

60.3 

168.9 

0.0 

0.0 

1,553 

11 

89.5 

61.3 

184.8 

0.0 

0.0 

1,368 

12 

93.0 

62.7 

198.6 

0.0 

0.0 

1,169 

13 

95.6 

63.5 

205.4 

0.0 

0.0 

964 

14 

97.3 

63.9 

211.3 

0.0 

0.0 

753 

15 

98.0 

64.0 

215.7 

0.0 

0.0 

537 

16 

97.3 

63.6 

217.4 

0.0 

0.0 

319 

17 

95.8 

62.6 

196.2 

0.0 

0.0 

123 

18 

93.4 

61.3 

179.2 

56.0 

46.6 

0 

19 

90.6 

60.1 

169.6 

290.7 

306.0 

121 

20 

87.8 

58.5 

158.8 

290.7 

299.1 

253 

21 

85.4 

57.9 

153.2 

290.7 

294.2 

390 

22 

83.2 

57.5 

148,5 

290.7 

289.8 

533 

23 

81.5 

57.3 

143.2 

290.7 

286.6 

680 

24 

80.2 

56.9 

137.7 

290.7 

283.9 

833 

Weekday - - -  - -  Saturday 


Typical 

Cooling 

Chiller 

Chiller 

storage 

Cooling 

Chiller 

Chiller 

storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

79.5 

63.5 

128.2 

290.7 

290.4 

996 

131.6 

290.7 

290.4 

1,049 

2 

77.5 

62.1 

122.5 

290.7 

285.0 

1,164 

125.5 

290.7 

285.0 

1,215 

3 

75.7 

61.1 

117.3 

290.7 

280.6 

1,337 

120.0 

290.7 

280.6 

1,385 

4 

74.4 

60.2 

113.0 

290.7 

278.2 

1,515 

115.4 

290.7 

278.2 

1,561 

5 

73.6 

60.9 

109.3 

290.7 

279.1 

1,696 

111.6 

290.7 

279.1 

1,740 

6 

73.4 

61.6 

106.8 

290.7 

280.0 

1,880 

109.2 

290.7 

280.0 

1,921 

7 

73.9 

62.1 

105.4 

225.1 

209.3 

2,000 

107.6 

186.3 

161.8 

2,000 

8 

75.4 

61.8 

114.7 

0.0 

0.0 

1,885 

108.0 

0.0 

0.0 

1,892 

9 

77.9 

62.6 

145.7 

0.0 

0.0 

1,740 

110.5 

0.0 

0.0 

1,781 

10 

80.9 

63.8 

159.4 

0.0 

0.0 

1,580 

115.3 

0.0 

0.0 

1,666 

11 

84.3 

64.4 

174.5 

0.0 

0.0 

1,406 

121.9 

0.0 

0.0 

1,544 

12 

87.6 

65.8 

187.7 

0.0 

0.0 

1,218 

129.1 

0.0 

0.0 

1,415 

13 

90.7 

66.9 

194.5 

0.0 

0.0 

1,023 

135.7 

0.0 

0.0 

1,280 

14 

93.1 

67.6 

201.0 

0.0 

0.0 

822 

142.2 

0.0 

0.0 

1,137 

15 

94.6 

68.3 

206.7 

0.0 

0.0 

616 

147.9 

0.0 

0.0 

989 

16 

95.1 

68.6 

210.8 

0.0 

0.0 

405 

152.0 

0.0 

0.0 

837 

17 

94.9 

68.4 

188.3 

0.0 

0.0 

217  154.9 
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COLD  THERMAL  STORAGE  -  ALTERNATIVE  1 


Ueekday . Saturday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

QADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

18 

94.1 

67.9 

173.4 

0.0 

0.0 

43 

155.9 

0.0 

0.0 

527 

19 

92.8 

67.8 

166.1 

290.7 

320.2 

168 

157.1 

290.7 

320.2 

660 

20 

91.0 

66.7 

155.4 

290.7 

315.4 

303 

154,9 

290.7 

315.4 

796 

21 

89.0 

66.7 

150.3 

290,7 

311.8 

443 

151.8 

290.7 

311.8 

935 

22 

86.7 

66.5 

146.8 

290.7 

307,4 

587 

148.3 

290.7 

307.4 

1.077 

23 

84.3 

66.1 

142.4 

290.7 

302.6 

736 

143.9 

290.7 

302.6 

1,224 

24 

81.8 

65.0 

136.1 

290.7 

296.6 

890 

137.6 

290.7 

296.6 

1,377 

Sunday -  - — -  Monday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAWB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

1 

79.5 

63.5 

131.5 

290.7 

290,4 

1,536 

130.0 

290.7 

290.4 

1,538 

2 

77.5 

62.1 

125.5 

290.7 

285.0 

1,702 

123.9 

290.7 

285,0 

1,705 

3 

75.7 

61.1 

119.9 

290,7 

280.6 

1,872 

118.4 

290.7 

280.6 

1,877 

4 

74,4 

60.2 

115.3 

242.9 

226.4 

2,000 

113.8 

236.7 

219.6 

2,000 

5 

73.6 

60.9 

111.6 

111.6 

81,7 

2,000 

110.0 

110.0 

80,6 

2,000 

6 

73.4 

61.6 

109.2 

109.2 

80,5 

2,000 

107.6 

107,6 

79.3 

2,000 

7 

73.9 

62,1 

107.6 

107.6 

79.6 

2.000 

106.0 

106.0 

78,5 

2,000 

8 

75,4 

61.8 

108.0 

OcO 

0,0 

1,892 

115,1 

0,0 

0,0 

1,885 

9 

77.9 

62.6 

110.5 

0.0 

0.0 

1,781 

146,0 

0,0 

0.0 

1,739 

10 

80.9 

63.8 

115.3 

0.0 

0.0 

1,666 

159.6 

0.0 

0,0 

1,579 

11 

84.3 

64.4 

121.9 

0.0 

0,0 

1,544 

174.6 

0.0 

0.0 

1,405 

12 

87.6 

65.8 

129.1 

0.0 

0.0 

1,415 

187.8 

0,0 

0.0 

1,217 

13 

90.7 

66.9 

135.7 

0.0 

0.0 

1,280 

194,6 

0,0 

0,0 

1.022 

14 

93.1 

67.6 

142.2 

0,0 

0,0 

1,137 

201,0 

0,0 

0.0 

821 

15 

94.6 

68.3 

147.9 

0.0 

0,0 

989 

206,7 

0,0 

0.0 

615 

16 

95.1 

68.6 

152.0 

0.0 

0.0 

837 

211,0 

0.0 

0.0 

404 

17 

94.9 

68.4 

154.9 

0.0 

0.0 

683 

188,4 

0.0 

0.0 

215 

18 

94.1 

67.9 

155.9 

0.0 

0.0 

527 

173.4 

0.0 

0.0 

42 

19 

92.8 

67.8 

157.1 

290.7 

320.2 

660 

166.1 

290.7 

320.2 

166 

20 

91.0 

66.7 

154.9 

290.7 

315.4 

796 

155.5 

290.7 

315,4 

302 

21 

89.0 

66,7 

151.8 

290.7 

311.8 

935 

150.3 

290,7 

311,8 

442 

22 

86.7 

66.5 

148.3 

290,7 

307.4 

1,077 

146.8 

290.7 

307.4 

586 

23 

84.3 

66.1 

143.9 

290.7 

302.6 

1,224 

142.4 

290.7 

302.6 

734 

24 

81.8 

65.0 

137.6 

290.7 

296.6 

1,377 

136.1 

290.7 

296.6 

889 
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systems  can  be  directly  buried  if  the  vessels  are  built  to 
accommodate  this. 


were  installed  vertically,  the  space  requirement  would 
be  about  0.063  ft^/ton-hour.  This  is  usually,  as 
mentioned  before,  not  possible  unless  the  tank  is 
outdoors.  If  installed  horizontally,  the  storage  vessel 
space  requirement  becomes  0.237  ft^/ton-hour. 
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Demand  &  Energy  of  Thermal  Storage  Technologies^^  ^ 


Costs  of  Thermal  Storage 
Systems 
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plant.  The  harvester  does.  The  harvester  system  is  a 
completely  packaged  unit  and  includes  a  storage  tank. 

All  costs  assume  an  "easy"  installation,  the  storage  system 
located  immediately  adjacent  an  outside  equipment 
room  wall. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO; 

PROJECT  TITLE:  BLDG.  300 -VARIABLE  AIR  VOLUME  SYSTEMS  ON  AHUs  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  07/13/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$268,913 

B.  SIOHCOST 

(5.5%  of  1  A)  » 

$14,790 

C.  DESIGN  COST 

(6.0%  of  1  A)  - 

$16,135 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$299,838 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)« 

- > 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

4.108 

$26,597 

10.79 

$286,980 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

770 

$1,704 

12.38 

$21,090 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

4,878 

28,300.4 

- - — > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

M 

$21,333 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)> 

$227,623 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5  X  0.33)  * 

$101,663 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

1.37 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  = 

6  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)* 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)  = 


OACA63-91-C-01E2 

1992 

A.  NIEMEYER 


$299,838 


$308,070 


$227,623 


$49,633 

$535,693 

1.79 

6.04 
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Source:  Means  Electric  &  Mechanical  Cost  Data,  1992;  Denver  Electric  Motor  Sates  &  Service;  MaterliJ  costs  Include  26%  overhead  &  profit;  Labor  Source:  U.S.  Dept,  of  Labor,  General  Wage  Decision  No.  NM91>1 
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I _ total _  I _ I _ I _ _ I _ _ _ _  $268,913 

Source:  Means  Electric  &  Mechanical  Cost  Data,  1992;  Denver  Electric  Motor  Sales  &  Service;  Material  costs  Include  26%  overhead  &  profit;  Labor  Source;  U.S,  Dept,  of  Labor,  General  Wage  Decision  No.  NM91-1 


HITACHI  ADJUSTABLE  FREQUENCE 

CONTROL 


-  ?  .  . 

^APPLICABLE  MOTOR 
(4R  kW) 


3.7 


5.5 


7.5 


11 


15 


18.5,22 


30  : 


37 


|05LF3;K 

45 

55 

▼  THREE  PHASE,  400  V  CLASS 


SiSMQDEMAMf^^ 

1 

i5.5HraS 

♦APPLICABLE  MOTOR 
(4P,  kW) 

1.5 

2.2 

3.7 

5.5 

'.U-iMODEtNAME^te 

^APPLICABLE  MOTOR 
(4P,  kW) 

45 

55 

•Applicable  motors  are  indicated  according  to  the  characteristics  of  Hitachi  standard  three  phase  4  pole  motors. 


(Description  of  Type  Symbol) 

HFC-VWS  5.5HF3UH 


Hitachi  inverter 


I 


Ground  fault  protection 

H:  factory  ground  fault  equipped 
None:  (less  factory  ground  fault) 

U.S.A.  version 
Version  number 
Digital  display  panel 

Input  voltage  FL  three  phase,  200  V  class 
_H:  three  phase,  400  V  class 
Output  capacity  (kV A) 

Function  and  application  (S:  standard  type) 
Output  waveform  (W:  PWM  control  system) 
Control  system  (V:‘ voltage  source  type) 
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0  HITACHI 


»  TECa  AMERICAN  INC. 

HFC-VWS-3  INVERTER  LIST  PRICES 


CATALCX3 

Output  230V 

Typical 

DIMENSIONS-INCHES  (cm) 

Approx  Wt. 
Lb  (kg) 

LIST 

PRICE 

NUMBER 

HFC-VWS- 

kVA 

rms 

amps 

motor 

hp 

Height 

Width 

Depth 

1.5  LD3UH 

2.0 

5 

1 . 

11.8  (30) 

.  8.7  (22) 

5.5  (14) 

10(4.5) 

$  888.00 

2.5  LD3UH 

3.0 

7.5 

2 

11.8(30) 

8.7  (22) 

6.9  (17.5) 

11.5(5.2) 

1,000.00 

3.5  LD3UH 

4.1 

10.5 

3 

11.8(30) 

8.7  (22) 

6.9  (17.5) 

13(6.0) 

1,111.00 

5.5  LF3UH 

6.5 

16.5 

5 

11.8(30) 

8.7  (22) 

6.9  (17.5) 

14(6.5) 

1.333.00 

8  LF3UH 

9.5 

24 

7.5 

17.3(44) 

9.8  (25) 

7.7  (19.5) 

26.5  (12.0) 

2,000.00 

11  LF3UH 

12 

32  ^ 

10 

17.3  (44) 

9.8  (25) 

7.7  (19.5) 

30  (13.5)  ^ 

2,666.00 

16  LF3UH 

18 

46 

15 

17.3  (44) 

9.8  (25) 

7.7  (19.5) 

31  (14.0) 

3,555.00 

22  LF3UH 

25 

64 

20 

17.7(45) 

12.8  (32.5) 

9.5  (24) 

48.5  (22.0) 

4.444.00 

33  LF3U 

37 

95 

30 

19.7  (50) 

15.4  (39) 

10.6  (27) 

57  (26.0) 

5,888.00 

40  LF3U 

48 

121 

40 

24.4  (62) 

15.4  (39) 

10.6  (27) 

66  (30.0) 

8,111.00 

50  LF3U 

57 

145 

50 

24.4  (62) 

15.4  (39) 

10.6  (27) 

88  (40.0) 

9.555.00 

60  LF3U 

72 

182 

60 

31.5  (80) 

18.9  (48) 

10.6  (27) 

128(58.0) 

11,111.00 

75  LF3U 

87 

220 

75 

31.5  (80) 

18.9  (48) 

10.6  (27) 

128(58.0) 

12,444.00 

400v  Class 


CATALOG 

Output  460V 

Typical 

DlMENSlONS-lNCHES  (cm) 

Approx  Wt. 
Lb  (kg) 

LIST 

PRICE 

NUMBER  ■ 
HFC-VWS- 

kVA 

rms 

amps 

motor  - 
hp 

Height 

Width 

Depth 

2  5  HF3UH 

3.0 

3.8 

2 

11.8  (30) 

8.7  (22) 

6.9  (17.5) 

16.5  (7.5) 

$1,333.00 

3.5  HF3UH 

4.2 

5.3 

3 

11.8  (30) 

8.7  (22) 

6.9  (17.5) 

16.5  (7.5) 

1,555.00 

5.5  HF3UH 

6.8 

8.6 

5 

11.8  (30) 

8.7  (22) 

6.9  (17.5) 

19  (8.5) 

1,833.00 

8  HF3UH 

10 

13 

7.5 

17.3  (44) 

9.8  (25) 

7.7  (19.5) 

32  (14.5) 

2,611.00 

11  HF3UH 

12 

16 

10 

17.3  (44) 

9.8  (25) 

7.7  (19.5) 

33  (15) 

3,277.00 

16  HF3UH 

18 

23 

15 

17.7  (45) 

12.8  (32.5) 

9.5  (24) 

50  (22.5) 

4,333.00 

22  HF3UH 

25 

32 

20 

17.7  (45) 

12.8  (32.5) 

9.5  (24) 

54  (24.5)^ 

5,055.00 

33  HF  3  U 

38^ 

48 

30 

19.7  (50) 

15.4  (39) 

10.6  (27) 

66  (30) 

7,388.00 

40  HF3U 

46 

58 

40 

24.4  (62) 

15.4  (39) 

10.6  (27)  ^ 

88  (40) 

8,777.00 

50  HF3U 

59 

75 

50 

27.6  (70) 

18.9  (48) 

10.6  (27) 

106  (48) 

10,555.00 

60  HF3U 

71 

90 

60 

27.6  (70) 

18.9  (48) 

10.6  (27) 

124  (56) 

12,000.00 

75  HF3U 

87 

110 

75 

27.6  (70) 

18.9  (48) 

10.6  (27) 

128  (58) 

13,333.00 

100  HF3U 

118 

149 

100 

41.7  (106) 

21.7  (55) 

11.8  (30) 

232  (105) 

17,555.00 

120  HF3U 

140 

176 

125 

41.7  (106) 

21.7  (55) 

11.8  (30) 

232  (105) 

19,333.00 

150  HF3U 

172 

217 

150 

51.2  (130) 

21.7  (55) 

11.8  (30) 

331  (150) 

21.555.00 

180  HF3U 

207 

260 

200 

51.2  (130) 

21.7  (55) 
_ _ _ 

11.8  (30) 

353  (160) 

27,444.00 
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EFFECTIVE  4-1-90 
(SUPERSEDES;  NEW) 


f 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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ESOS  STUDY  AT  WSHR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

RANGE  CONTROL  BLDG:  ALT  1-BSLN,  ALT2- 

Ueather  File  Code:  ELPASO.U 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in,  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Nunber: 

1.00 

- 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


9:11:  6  3/16/92 

300A  .TM 
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AIRFLOW  -  ALTERNATIVE  1 

ECO  -  VAV  ON  ANUS  -  BUILDING  300 


SYSTEM 


S  U  H  H  A  R 


Y 


(Design  Airflow  Quantities) 


Outside 

Cooling 

-  Main 

Heating 

Return 

Exhaust 

Auxi 1. 

Supply 

Room 

Exhaust 

System  System 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Airflow 

Number  Type 

<Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

(Cfm) 

1  DDVAV 

907 

12,959 

4,501 

13,282 

1,230 

0 

0 

2  DDVAV 

1,522 

21,569 

4,502 

21,893 

1,845 

0 

0 

3  DDVAV 

3,209 

45,229 

10,696 

46,216 

4,196 

0 

0 

Totals 

5,639 

79,757 

19,699 

81,390 

7,272 

0 

0 

CAPACITY  -  ALTERNATIVE  1 

ECO  -  VAV  ON  AHUS  -  BUILDING  300 

. - . - . SYSTEM  SUMMARY 

(Design  Capacity  Quantities) 


Cooling  .  Heating 


Main  Sys. 

Aux.  Sys. 

Opt.  Vent 

Cooling 

Main  Sys. 

Aux.  Sys. 

Preheat 

Reheat 

Humidif . 

Opt.  Vent 

Heating 

System  System 

Capacity 

(Uipacity 

Capacity 

Totals 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Capacity 

Totals 

Number  Type 

(Tons) 

(Tons) 

(Tons) 

(Tons) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

1  DDVAV 

26.4 

0.0 

0.0 

26.4 

-340,590 

0 

-25,286 

0 

0 

0 

-365,876 

2  DDVAV 

42.9 

0.0 

0.0 

42.9 

-420,206 

0 

-41,696 

0 

0 

0 

-461,902 

3  DDVAV 

93.1 

0.0 

0.0 

93.1 

-1,219,000 

0 

-86,523 

0 

0 

0 

-1,305,523 

Totals 

162.4 

0.0 

0.0 

162.4 

-1,979,796 

0 

-153,504 

0 

0 

0 

-2,133,300 

The  building  peaked  at  hour  16  month  7  with  a  capacity  of  162.4  tons 


ENGINEERING  CHECKS  -  ALTERNATIVE  1 
ECO  <•  VAV  ON  AHUS  -  BUILDING  300 


ENGINEERING  CHECKS 


Percent  .  Cooling  .  Heating 


System 

Main/ 

System 

Outside 

Cfm/ 

Cfm/ 

Sq  Ft 

Btuh/ 

Cfm/ 

Btuh/ 

Floor  Area 

Number 

Auxiliary 

Type 

Air 

Sq  Ft 

Ton 

/Ton 

Sq  Ft 

Sq  Ft 

Sq  Ft 

Sq  Ft 

1 

Main 

DDVAV 

7.00 

1.07 

490.0 

456.2 

26.31 

0.37 

-30.32 

12,065 

2 

Main 

DDVAV 

7.06 

1.79 

502.7 

281.2 

42.67 

0.37 

-38.28 

12,065 

3 

Main 

DDVAV 

7.09 

1.23 

486.0 

394.5 

30.42 

0.29 

-35.56 

36,710 
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System  1  Block  DOVAV  -  DOUBLE  DUCT  VAV 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


COOLING  COIL  PEAK  ****************^^**************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  =-> 

Mo/Hr:  7/16 

* 

Mo/Hr:  7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49,0 

* 

* 

OAD8:  97 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

♦ 

Space  Peak 

Coil  Peak 

Percnt 

Sens, Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

11,482 

11,482 

3.62 

* 

0 

0.00 

* 

0 

-11,284 

5.36 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

73,720 

23,679 

97,399 

30.69 

* 

73,720 

30.53 

* 

-128,997 

-166,870 

79.20 

Partition 

-24,826 

-24,826 

-7.82 

* 

-24,826 

-10.28 

* 

-60,134 

-60,134 

28.54 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

5,260 

5,260 

1.66 

* 

6,869 

2.84 

* 

-14,848 

-14,848 

7.05 

Sub  Totals=> 

54,154 

35,161 

89,316 

28.14 

* 

55,763 

23.09 

* 

-203,980 

-253,137 

120.15 

Internal  Loads 

* 

* 

Lights 

60,341 

0 

60,341 

19.01 

* 

60,341 

24.99 

* 

0 

0 

0.00 

People 

27,300 

27,300 

8.60 

* 

14,950 

6.19 

* 

0 

0 

0.00 

Misc 

103,877 

0 

0 

103,877 

32.73 

* 

103,877 

43.02 

* 

0 

0 

0.00 

Sub  Total=s> 

191,518 

0 

0 

191,518 

60.34 

* 

179,168 

74.20 

* 

0 

0 

0.00 

Ceiling  Load 

8,104 

-8,104 

0 

0.00 

* 

6,525 

2.70 

* 

-24,436 

0 

0.00 

Outside  Air. 

0 

0 

0 

15,324 

4.83 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

23,638 

7.45 

* 

0.00 

* 

8,348 

-3.96 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

-2,420 

0 

-2,420 

-0.76 

* 

0.00 

* 

34,103 

-16.19 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

253,776 

24,638 

0 

317,376 

100.00 

* 

241,456 

100.00 

* 

-228,416 

-210,686 

100.00 

[ILCVI  IWW - 

-AREAS-------' 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/W8/HR 

Gross  Total 

Glass  (sf: 

►  (X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,065 

Main  Clg  26.4 

317.4 

311.2 

13,036 

78.6  59.3  56.7 

53.1  49.8 

56.7 

Part  17,254 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0. 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0, 

.0 

0.0  0.0 

0.0 

Roof  4,235 

0  0 

Totals  26.4 

317.4 

Wall  8,132 

0  0 

-TEMPERATURES 

(F)— 

lun 

- AinruuMa  (tTini 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

7.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

907 

0  Cls 

Cfra/Sqft 

1.07  SAOB  55.0 

125.0 

Main  Htg  -340.6 

4,603 

47.7 

125.0 

Infil 

323 

323  Clg 

Cfm/Ton 

489.98  Plenum  77.2 

64.2 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

12,959 

4,501  Clg 

Sqft/Ton 

456.19  Return  77.2 

64.3 

Preheat  -25.3 

907 

24.0 

53.1 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

26.31  Ret/OA  78.6 

24.0 

Reheat  -0.0 

0 

0.0 

0.0 

Return 

13,036 

4,603  No. 

People 

65  Runarnd  74.5 

72.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

907 

4,603  Htg 

X  OA 

0.0  Fn  MtrTD  0.6 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.37  Fn  BldTD  0.5 

0.0 

Total  -365.9 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-30.32  Fn  Frlct  1.4 

0.0 
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Block 


DDVAV 


-  DOUBLE  DUCT  VAV 


System  2 

**♦**★**★♦*****★♦***♦*♦♦*  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


******** 


Peaked  at  Time  ==> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/W8/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X)  1 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

11,727 

11,727 

2.28 

* 

0 

0.00 

* 

0 

-11,282 

5.40 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Uall  Cond 

65,647 

21,666 

87,313 

16.96 

* 

65,647 

16.46 

* 

-124,832 

-161,268 

77.22 

Partition 

-27,053 

-27,053 

-5.25 

* 

-27,053 

-6.78 

* 

-64,928 

-64,928 

31.09 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

6,209 

6,209 

1.21 

* 

6,869 

1.72 

* 

-14,848 

-14,848 

7.11 

Sub  Total**> 

44,802 

33,393 

78,196 

15.19 

* 

45,463 

11-40 

* 

-204,608 

-252,326 

120.82 

Internal  Loads 

* 

* 

Lights 

73,523 

0 

73,523 

14.28 

* 

73,523 

18.43 

* 

0 

0 

0.00  1 

People 

19,740 

19,740 

3.83 

* 

10,810 

2.71 

* 

0 

0 

0.00 

Misc 

266,323 

0 

0 

266,323 

51.73 

* 

266,323 

66.77 

* 

0 

0 

0.00 

sub  Total=-> 

359,585 

0 

0 

359,585 

69.84 

* 

350,655 

87.91 

* 

0 

0 

0.00 

Ceiling  Load 

4,807 

-4,807 

0 

0.00 

* 

2,755 

0.69 

* 

-23,857 

0 

0.00 

Outside  Air 

0 

0 

0 

30,394 

5.90 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

49,684 

9.65 

* 

0.00 

* 

10,552 

-5.05 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0,00  - 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OVAMDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

-3,016 

0 

-3,016 

-0.59 

* 

0.00 

* 

32,924 

-15.76  9 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

409,195 

25,570 

0 

514,843 

100.00 

* 

398,874 

100.00 

♦ 

-228,465 

-208,850 

100.00 

Total  Capacity 

Sens  Cap-  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (X) 

(Tons) 

<Hbh) 

<Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  12,065 

Main  Clg 
Aux  Clg 
Opt  Vent 
Totals 


Main  Htg 

Aux  Ktg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


42.9 

0.0 

0.0 

42.9 


514.8 

0.0 

0.0 

514.8 


509.7 

0.0 

0.0 


21,664 

0 

0 


77.9 

0-0 

0.0 


58.0 

0-0 

0.0 


52-2 

0.0 

0.0 


52.6 

0.0 

0.0 


48.6 

0.0 

0.0 


52.6 

0.0 

0.0 


Part 

ExFlr 

Roof 

Uall 


15,624 

0 

4,235 

7,884 


-HEATING  COIL  SELECTION- 


-AIRFLOWS  (cfm)- 


— ENGINEERING  CHECKS—  —TEMPERATURES  <F)— 


Capacity 
(Mbh) 
-420.2 
0.0 
-41.7 
-0.0 
0.0 
0.0 
-461 .9 


Coil  Airfl 
(cfm) 
4,601 
0 

1,522 

0 

0 

0 


Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.1 

Type 

Clg 

Htg 

Deg  F 

Deg  F 

Vent 

1,522 

0 

Clg  Cfm/Sqft 

1.79 

SADB 

55.0 

125.0 

29.6 

125.0 

Infil 

323 

323 

Clg  Cfm/Ton 

502.74 

Plenum 

76.4 

64.4 

0.0 

0.0 

Supply 

21,569 

4,502 

Clg  Sqft/Ton 

281.21 

Return 

76.4 

64.5 

24.0 

52.6 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

42-67 

Ret/OA 

77.9 

24.0 

0.0 

0.0 

Return 

21,664 

4,601 

No.  People 

47 

Runarnd 

74.3 

72.0 

0.0 

0.0 

Exhaust 

1,522 

4,601 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.8 

0.0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.37 

Fn  BldTD 

0.6 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.28 

Fn  Frict 

1.8 

0.0 
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System  3  Block  ODVAV  >  DOUBLE  DUCT  VAV 


*««*«'********<******♦****«  COOLING  COIL 

PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING 

COIL  PEAK 

***★«*«* 

Peaked  at  Time  : 

==> 

Ho/Hr:  7/16 

* 

Mo/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97  * 

* 

OADB:  24 

Space 

Ret-  Air 

Ret,  Air 

Net 

Percnt  * 

Space 

Percnt  ♦ 

Space  Peak 

Coil  Peak 

Percnt 

Sens.'fLat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

37,742 

37,742 

3.38  * 

0 

0.00  * 

0 

-36,526 

7.22 

Glass  Solar 

14,028 

0 

14,028 

1.26  ♦ 

14,028 

1.67  • 

0 

0 

0.00 

Glass  Cond 

6,931 

0 

6,931 

0.62  * 

6,931 

0,82  * 

-16,967 

-16,967 

3.35 

Wall  Cond 

131,183 

45,679 

176,862 

15,84  * 

131,183 

15.57  * 

-266,695 

-349,375 

69.05 

Partition 

-45,200 

-45,200 

-4.05  * 

-45,200 

-5.37  * 

-149,871 

-149,871 

29.62 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

18,514 

18,514 

1,66  * 

21,270 

2.52  * 

-45,361 

-45,361 

8,96 

Sub  Total=> 

125,455 

83,421 

208,876 

18.70  * 

128,211 

15.22  * 

-478,895 

-598,101 

118.20 

Internal  Loads 

* 

* 

Lights 

238,645 

0 

238,645 

21.37  • 

238,645 

28.33  • 

0 

0 

0.00 

People 

64,680 

64,680 

5.79  ♦ 

35,420 

4.20  * 

0 

0 

0.00 

Nisc 

425,318 

0 

0 

425,318 

38.09  * 

425,318 

50.49  * 

3,208 

3,208 

-0.63 

Sub  Total  => 

728,643 

0 

0 

728,643 

65.25  * 

699,382 

83.02  * 

3,208 

3,208 

-0.63 

Ceiling  Load 

15,288 

-15,288 

0 

0.00  * 

14,811 

1.76  * 

-67,112 

0 

0.00 

Outside  Air 

0 

0 

0 

61,242 

5.48  * 

0 

0.00  * 

0 

0 

0.00 

Sup.  Fan  Heat 

123,046 

11.02  * 

0.00  * 

29,139 

-5.76 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00  • 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0,00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Exhaust  Heat 

-5,055 

0 

-5,055 

-0.45  * 

0.00  * 

59,751 

-11.81 

Terminal  Bypass 

0 

0 

0 

-0.00  * 

A 

0.00  ♦ 

it 

0 

0.00 

Grand  Total ==> 

869,386 

63,078 

0 

1,116,751 

100.00  ♦ 

842,405 

100.00  * 

-542,798 

-506,002 

100.00 

Total  Capacity 


. -COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/UB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


(Tons)  (Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

36,710 

Main  Clg 

93.1  1,116.8  1,099.2 

45,238 

77.6 

58.2  53.3 

52.2 

48.4 

52.6 

Part 

41,631 

Aux  Clg 

0.0  0.0 

0.0 

0 

0.0 

d.o  0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0  0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

13,521 

0  0 

Totals 

93.1  1,116.8 

Wall 

17,879 

501  3 

(F)— 

inu  uviii.  ocucuiiufi - 

-AIRFLOWS  (Ctm) 

--El 

iGINEERING 

CHECKS-- 

-  -  iCriKtKAIUKtb 

Capacity  Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

7.1 

Type 

Clg 

Htg 

(Mbh)  (cfm) 

Deg  F 

Deg  F 

Vent 

3,209 

0 

Clg 

Cfm/Sqft 

1,23 

SAOB 

55.0 

125.0 

Main  Htg 

-1,219.0  10,713  6.2 

125.0 

Infil 

987 

987 

Clg 

Cfra/Ton 

486.00 

Plenum 

76-1 

66.2 

Aux  Htg 

0.0  ( 

)  0.0 

0.0 

Supply 

45,229 

10,696 

Clg 

Sqft/Ton 

394.47 

Return 

76.1 

66.2 

Preheat 

-86.5  3,209  24.0 

52.2 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

30.42 

Ret/OA 

77.6 

24,0 

Reheat 

-0.0  ( 

)  0.0 

0.0 

Return 

45,238 

10,713 

No. 

People 

154 

Runarnd 

74.5 

72.0 

Hunidif 

0.0  ( 

)  0.0 

0.0 

Exhaust 

3,209 

10,713 

Htg 

X  OA 

0.0 

Fn  HtrTD 

0.9 

0.0 

Opt  Vent 

0.0  ( 

)  0.0 

0.0 

Rm  Exh 

0 

fP 

Htg 

Cfm/SqFt 

0.29 

Fn  BldTD 

0.7 

0.0 

Total 

-1,305.5 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-35.56 

Fn  Frict 

2.1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
ECO  -  VAV  ON  ANUS  *  BUILDING  300 

. BUILDING  U-VALUES 


Room  U-Values . . .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac, 


Room 

Summr 

Wintr 

Sumnr 

wintr 

(lb/ 

<Btu/ 

Nunber 

Description 

Part. 

ExFlr 

sky  It 

Skylt 

Roof 

Windo 

Windo 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

1 

Z1-6SMT  EAST 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

Zone 

1  Total /Ave. 

0.652 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

2 

Z1-1ST  FLR  EAST 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

Zone 

2  Total/Ave. 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0,456 

0.317 

104.1 

20,20 

3 

22- 1ST  FLR  EAST 

0.128 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.438 

0.317 

76.4 

15.07 

Zone 

3  Total/Ave. 

0.128 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.438 

0.317 

76,4 

15.07 

4 

Z1-2N0  FLR  EAST 

0.169 

0.000 

0.000 

0,000 

0,070 

0.000 

0.000 

0.456 

0.317 

142.8 

28,70 

Zone 

4  Total/Ave. 

0.169 

0.000 

0,000 

0,000 

0,070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

5 

Z2-2N0  FLR  EAST 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

Zone 

5  Total/Ave. 

0,133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26,83 

System 

1  Total/Ave. 

0.393 

0.000 

0,000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29,43 

6 

Z1-BSMT  WEST 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

Zone 

6  Total/Ave. 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46,60 

7 

Z2-BSKT  WEST 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

Zone 

7  Total/Ave. 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

40  79.96 

8 

Z1-1ST  FLR  WEST 

0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99,4 

19.22 

Zone 

8  Total/Ave. 

0,172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19,22 

9 

Z2-1ST  FLR  WEST 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74,0 

14.73 

Zone 

9  Total/Ave. 

0.388 

0.000 

0,000 

0.000 

0.000 

0,000 

0.000 

0,438 

0.317 

74,0 

14.73 

10 

Z1-2ND  FLR  WEST 

0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

Zone 

10  Total/Ave. 

0.177 

0.000 

0,000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

11 

22-2M0  FLR  VCST 

0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

Zone 

11  Total/Ave. 

0.240 

0.000 

0.000 

0.000 

0,070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

System 

2  Total/Ave. 

0.472 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.446 

0.317 

152.2 

30.37 

12 

Z3-BSMT  SOUTH 

0.578 

0.000 

0.000 

0,000 

0,000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

Zone 

12  Total/Ave. 

0.578 

0,000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53,77 

13 

Z2-BSMT  SOUTH 

0.565 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.317 

196,0 

38.34 

Zone 

13  Total/Ave. 

0.565 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

0.317 

196,0 

38.34 

14 

Z1-BSMT  SOUTH 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

Zone 

14  Total/Ave. 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

15 

Z1-1ST  FLR  SOUTH 

0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

.0.000 

0.438 

0.317 

96.7 

18.97 

Zone 

15  Total/Ave. 

0,217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

16 

Z2-1ST  FLR  SOUTH 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

Zone 

16  Total/Ave. 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

17 

23- 1ST  FLR  SOUTH 

0,130 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.438 

0,317 

61.0 

11.82 

Zone 

17  Total/Ave. 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0,317 

61.0 

11.82 

18 

Z3-2ND  FLR  SOUTH 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23,09 

Zone 

18  Total/Ave. 

0.187 

0,000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0,317 

112.1 

23.09 

19 

Z1-2ND  FLR  SOUTH 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

Zone 

19  Total/Ave. 

0.237 

0.000 

o.qoo 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28-94 

20 

Z2-2ND  FLR  SOUTH 

0.151 

0.000 

o.obo 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22,16 

Zone 

20  Total/Ave. 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

System 

3  Total/Ave. 

0.417 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

Building 

0.423 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.442 

0.317 

137.5 

27.43 
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Trane  Air  Conditioning  Economics 
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BUILDING  AREAS 


Floor 

Nunber  of  Area/Dupl 
Room  Duplicate  Room 


Number 

Description 

Fir  Rm 

(sqft) 

1 

ZMT  EAST  1 

1 

3,595 

Zone 

1  Total/Ave. 

2 

Z1-1ST  FLR  EAST 

1  1 

1,595 

Zone 

2  Total/Ave. 

3 

Z2-1ST  FLR  EAST 

1  1 

2,640 

Zone 

3  Total/Ave. 

4 

21 -2ND  FLR  EAST 

1  1 

1,595 

Zone 

4  Total/Ave. 

5 

Z2-2N0  FLR  EAST 

1  1 

2,640 

Zone 

5  Total/Ave. 

System 

1  Total/Ave. 

6 

Z1-BSMT  WEST 

1  1 

3,280 

Zone 

6  Total/Ave. 

7 

Z2-BSMT  WEST 

1  t 

315 

Zone 

7  Total/Ave. 

8 

Z1-1ST  FLR  WEST 

1  1 

1,595 

Zone 

8  Total/Ave. 

9 

Z2-1ST  FLR  WEST 

1  1 

2,640 

Zone 

9  Total/Ave. 

10 

Z1-2NO  FLR  WEST 

1  1 

1,595 

Zone 

10  Total/Ave. 

11 

Z2-2ND  FLR  WEST 

1  1 

2,640 

Zone 

11  Total/Ave. 

System 

2  Total/Ave. 

12 

23-BSMT  SCXJTH 

1  >  1 

2,202 

Zone 

12  Total/Ave. 

13 

Z2-BSNT  SOUTH 

1  1 

3,780 

Zone 

13  Total/Ave. 

14 

21-BSMT  SOUTH 

1  1 

3,685 

Zone 

14  Total/Ave. 

15 

Z1-1ST  FLR  SOUTH 

1  1 

4,089 

Zone 

15  Total/Ave. 

16 

22- 1ST  FLR  SOUTH 

1  1 

6,002 

Zone 

16  Total/Ave. 

17 

Z3-1ST  FLR  SOUTH 

1  1 

3,430 

Zone 

17  Total/Ave. 

18 

Z3-2ND  FLR  SOUTH 

1  1 

5,763 

Zone 

18  Total/Ave. 

19 

Z1-2ND  FLR  SOUTH 

1  1 

2,077 

Zone 

19  Total/Ave. 

20 

22-2ND  FLR  SOUTH 

1  1 

5,681 

Zone 

20  Total/Ave. 

System 

3  Total/Ave. 

Building 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Area 

Area 

Area 

Area 

/Rf 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

,595 

8,458 

0 

0  0 

3,595 

8,458 

0 

0 

0 

1,595 

2,145 

0 

0 

0 

1,595 

2,145 

0 

0 

0 

2,640 

858 

0 

0 

0 

2,640 

858 

0 

0 

0 

1,595 

3,045 

0 

0 

0 

1,595 

3,045 

0 

0 

0 

2,640 

2,748 

0 

0 

0 

2,640 

2,748 

0 

0 

0 

12,065 

17,254 

0 

0 

0 

3,280 

5,763 

0 

0 

0 

3,280 

5,763 

0 

0 

0 

315 

909 

0 

0 

0 

315 

909 

0 

0 

0 

1,595 

2,784 

0 

0 

0 

1,595 

2,784 

0 

0 

0 

2,640 

1,080 

0 

0 

0 

2,640 

1,080 

0 

0 

0 

1,595 

2,565 

0 

0 

0 

1,595 

2,565 

0 

0 

0 

2,640 

2,523 

0 

0 

0 

2,640 

2,523 

0 

0 

0 

12,065 

15,624 

0 

0 

0 

2,202 

6,539 

0 

0 

0 

2,202 

6,539 

0 

0 

0 

3,780 

9,473 

0 

0 

0 

3,780 

9,473 

0 

0 

0 

3,685 

8,091 

0 

0 

0 

3,685 

8,091 

0 

0 

0 

4,089 

6,168 

0 

0  0 

4,089 

6,168 

0 

0 

0 

6,002 

2,415 

0 

0 

0 

6,002 

2,415 

0 

0 

0 

3,430 

2,352 

0 

0 

0 

3,430 

2,352 

0 

0 

0 

5,763 

3,444 

0 

0 

0 

5,763 

3,444 

0 

0 

0 

2,077 

930 

0 

0 

0 

2,077 

930 

0 

0 

0 

5,681 

2,220 

0 

0 

0 

5,681 

2,220 

0 

0 

0 

36,710 

41,631 

0 

0 

0 

60,840 

74,509 

0 

0 

0 

iet  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(%) 

(sqft) 

0 

0 

0 

247 

0 

0 

0 

247 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

0 

0 

2,574 

1,595 

0 

0 

1,368 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

8,132 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1,368 

0 

0 

0 

1,368 

0 

0 

0 

2,574 

0 

0 

0 

2,574 

1,595 

0 

0 

1,368 

1,595 

0 

0 

1,368 

2,640 

0 

0 

2,574 

2,640 

0 

0 

2,574 

4,235 

0 

0 

7,884 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49 

0 

0 

0 

49 

0 

0 

0 

2,628 

0 

0 

0 

2,628 

0 

501 

14 

3,171 

0 

501 

14 

3,171 

0 

0 

0 

2,475 

0 

0 

0 

2,475 

5,763 

0 

0 

3,348 

5,763 

0 

0 

3,348 

2,077 

0 

0 

2,313 

2,077 

0 

0 

2,313 

5,681 

0 

0 

3,393 

5,681 

0 

0 

3,393 

13,521 

501 

3 

17,378 

21,991 

501 

1 

33,393 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
ECO  -  VAV  ON  AHUS  -  BUILDING  300 


SYSTEM 


PROFILE 


System  Totals 


_ ^ 

CooMna  Airflow 

Percent 

cooling  Loao 

mm  mm 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(X) 

0  -  5 

8.1 

7 

628 

-106,665 

35 

1,740 

3,987.9 

0 

0 

5  -  10 

16.2 

8 

704 

-213,330 

27 

1,340 

7,975.7 

0 

0 

10  -  15 

24.4 

9 

826 

-319,995 

16 

785 

11,963-6 

0 

0 

15  -  20 

32.5 

10 

870 

-426,660 

9 

447 

15,951.5 

0 

0 

20  -  25 

40.6 

7 

636 

-533,325 

6 

305 

19,939.3 

0 

0 

25  -  30 

48.7 

9 

796 

-639,990 

4 

189 

23,927.2 

3 

258 

30  -  35 

56.8 

7 

597 

-746,655 

2 

120 

27,915.0 

16 

1,376 

35  -  40 

65.0 

6 

514 

-853,320 

1 

41 

31,902.9 

17 

1,512 

40  •  45 

73.1 

7 

655 

-959,985 

0 

0 

35,W0.8 

16 

1,375 

45  •  50 

81.2 

5 

434 _ 

-1,066,650 

0 

0 

39,878.6 

13 

1,140 

50  •  55 

89.3 

4 

373 

-1,173,315 

0 

0 

43,866.5 

12 

1,086 

55-60 

97.4 

4 

351 

-1,279,980 

0 

0 

47,854,4 

8 

692 

60  -  65 

105.6 

4 

379 

-1,386,645 

0 

0 

51,842-2 

2 

217 

65  -  70 

113.7 

2 

210 

-1,493,311 

0 

0 

55,830.1 

3 

236 

70  •  75 

121.8 

2 

136 

-1,599,975 

0 

0 

59,818.0 

3 

227 

75  -  80 

129.9 

1 

122 

-1,706,641 

0 

0 

63,805.8 

2 

189 

80  -  85 

138.1 

2 

147 

-1,813,305 

0 

0 

67,793.7 

2 

193 

85  -  90 

146.2 

1 

62 

-1,919,971 

0 

0 

71,781.5 

1 

131 

90  -  95 

154.3 

1 

123 

-2,026,636 

0 

0 

75,769.4 

1 

85 

95  -  100 

162.4 

2 

197 

-2,133,301 

0 

0 

79,757.3 

0 

43 

Hours  Off 

0.0 

0 

0 

0 

0 

3,793 

0.0 

0 

0 

-  Heating  Airflow  - 

Cap.  Hours  Hours 
(Cfm)  <X) 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0  0 

0 

0  0 

0  8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHNO 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

244,173 

553 

4,414 

51 

12 

Feb 

224,503 

558 

3,512 

.  52 

11 

March 

268,288 

598 

1,615 

99 

6 

April 

275,932 

653 

471 

137 

3 

Hay 

318,064 

688 

96 

205 

2 

June 

326,038 

722 

0 

250 

0 

July 

345,612 

736 

0 

304 

0 

Aug 

349,221 

731 

0 

300 

0 

Sept 

317,545 

700 

34 

230 

1 

Oct 

295,923 

649 

544 

152 

2 

Nov 

255,015 

594 

1,785 

92 

6 

Dec 

251,938 

564 

3,379 

66 

8 

Total 

3,472,254 

736 

15,849 

1,938 

12 

Building  Energy  Consumption 
Source  Energy  Consumption 


220,836  (Btu/Sq  Ft/Year) 
221,641  <Btu/Sq  Ft/Year) 


Floor  Area 


60,840  (Sq  Ft) 


ictwr 

77V4 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  735 od  (kU) 

Yearly  Time  of  Peak  16  (hr)  7  (roo) 


Hour  16  Month  7 
Eqp. 

Ref,  Equipment 

Nun.  Code  Name 


Utility  Parent 
Demand  Of  Tot 
Equipment  Description  <kW)  (X) 


Cooling  Equipment 

1  EQ1001S  2-STG  CTV  <555  TOMS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 


195.9  26.62 

195.9  26.62 

0.0  0.00 


46.3  6.29 

33.3  4.52 

115.0  15.63 

194.6  26.45 


0.0  0.00 


Miscellaneous 


Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 


109.1  14.83 

0.0  0.00 

236.2  32.10 

345.3  46.93 


Grand  Total 


735.8  100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  BLDG.  300  -  CONSOLIDATED  CHILLER  PLANT 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/1 0/92 


ECONOMIC  LIFE:  25 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST  (5.5%  of  1/4 1 

C.  DESIGN  COST  (6.0%  of  1  A)  i 

D.  ENERGY  CREDIT  (1A+1B  +  1C)« 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (ID  -  IE) « 

2  ENERGY  SAVINGS  (+)/ COST  (-) 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


$56,100 

$3,086 

$3,366 

$62,552 

$0 

- > 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

635 

$4,112 

15.23 

$62,621 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

635 

4.111.7 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS 

■ 

$8,009 

MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3Al)« 

$117,572 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  4-3Bd4)3 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$20,665 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

1.33 

c  IF  3D1b  *>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/26))s 
(2F5  +  3C)s 
(5/1  F)  = 

(1F/4)  = 


DACA  63-01-^152 
1992 

A.  STOVER 


$62,552 


$62,621 


$117,572 


$12,121 

$180,193 

2.88 

5.16 
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J 


ESOS  STUDY  AT  WSHR  >  BUILDING  300 
WHITE  SANDS  HISSILE  RANGE  NH 
US  ARHY 

EMC  ENGINEERS,  INC.  ^ 

RANGE  CONTROL  BLOG:  ALT  1-BSLN,  ALT2-ECO 


j  Weather  File  Code: 

ELPASO.W 

Location: 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98  (F) 

Summer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-rain./hr/cuft) 

Enthalpy  Factor: 

3.9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  Decewber 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


18:  5:50  3/13/92 

300  .TM 
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-  DOUBLE  DUCT 


COOLING  COIL  PEAK  *«»****••*»»»•**•**•*»»•»•*•***♦  CLG  SPACE  PEAK  •*»»•*»*••**  HEATING  COIL  PEAK 


Peaked  at  Time 

==> 

Mo/Hr: 

7/16 

* 

Mo/Hr; 

7/16 

*  Ho/Hr:  13/  1 

Outside  Air  ==> 

OAOB/WB/HR: 

97/  64/  49 

0 

* 

OADB: 

97 

*  OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  *  Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

*  Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

♦  (Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

o 

o 

* 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

*  0  0 

0.00 

Roof  Cond 

0 

12,734 

12,734 

2.70  * 

0 

0.00 

•  0  -13,550 

3.56 

Glass  Solar 

0 

0 

0 

0-00  * 

0 

0.00 

e 

o 

0.00 

Glass  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

•  0  0 

0.00 

Wall  Cond 

81^36 

27,781 

108,917 

23.06  * 

81,117 

28.85 

•  -128,969  -173,237 

45.46 

Partition 

-4,965 

-4,965 

-1.05  * 

-4,965 

-1.77 

*  -60,134  -60,134 

15.78 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

*  0  0 

0.00 

Infiltration 

6,185 

6,185 

1.31  * 

7,886 

2.80 

*  -14,848  -14.848 

3.90 

Sub  TotaU=> 

82,355 

40,515 

122,871 

26.01  * 

84,038 

29.88 

*  -203,952  -261,770 

68.69 

Internal  Loads 

* 

* 

Lights 

60,341 

0 

60,341 

12.77  * 

60,341 

21.46 

•  0  0 

0.00 

People 

27,300 

27,300 

5.78  * 

14,950 

5.32 

*  0  0 

0.00 

Mi  sc 

103,877 

0 

0 

103,877 

21.99  * 

103,877 

36.94 

•  0  0 

0.00 

Sub  Total «*> 

191,518 

0 

0 

191,518 

40.54  * 

179,168 

63.71 

*  0  0 

0.00 

Ceiling  Load 

3,991 

-3,991 

0 

0.00  * 

3,230 

1.15 

*  -4,628  0 

0.00 

Outside  Air 

0 

0 

0 

62,240 

13.18  * 

0 

0.00 

•  0  -149,417 

39.21 

Sup.  Fan  Meat 

84,211 

17.83  * 

0.00 

•  84,211 

-22.10 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

*  0 

0.00 

OV/UNDR  Sizing 

14,770 

14,770 

3.13  * 

14,770 

5.25 

•  -58,220  -58,220 

15.28 

Exhaust  Heat 

-3,250 

0 

-3,250 

-0.69  * 

0.00 

•  4,116 

-1.08 

Terminal  Bypass 

0 

0 

0 

-0.00  * 

A 

0.00 

•  0 

0.00 

Grand  Totals:s=> 

292,634 

33,274  0  472,359 

100.00  * 

281,206 

100.00 

•  -266,799  -381,080 

100.00 

Total 

Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/W6/HR 

Leaving  D6/UB/HR 

AREAS 

Gross  Total  Glass  (sf) 

1  <X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  12,065 

Main  Clg  39.4 

472.4 

478.2 

46,440 

74.7  58. 

0  56.8 

63.8  54.1 

57.3 

Part  17,254 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0.0 

0.0  0.0 

0.0 

ExFlr  0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0.0 

0.0  0.0 

0.0 

Roof  4,235 

0  0 

“--HEATING 

COIL  SELECTIO 

N . . 

-AIRFLOWS  (cfm) 

—ENGINEERING 

CHECKS- 

—TEMPERATURES 

(F)— 

Capac i ty 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,251 

3,251 

Clg  Cfm/Sqft 

3.85 

SADB 

65.7 

78.0 

Main  Htg 

-340.6 

46,440 

70.3 

78.0 

Infil 

323 

323 

Clg  Cfm/Ton 

1179.78 

Plenum 

73.0 

70.5 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

46,440 

46,440 

Clg  Sqft/Too 

306.51 

Return 

73.0 

70.7 

Preheat 

-0.0 

46,440 

67.4 

63.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

39.15 

Ret/OA 

74.7 

67.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

46,440 

46,440 

No-  People 

65 

Runamd 

72.0 

72.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3,251 

3,251 

Htg  X  OA 

7.0 

Fn  MtrTD 

0.6 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.85 

Fn  BldTO 

0.5 

0.0 

Total 

-340.6 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-28.23 

Fn  Frict 

1.4 

0.0 
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System  2 

Block 

Peaked  at  Time 

==> 

Outside  Air  ==> 

0; 

Space 

Sens.+Lat. 

Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

0 

Glass  Solar 

0 

Glass  Cond 

0 

Wall  Cond 

72,716 

Partition 

-5,411 

Exposed  Floor 

0 

Infiltration 

7,121 

Sub  Totalsc> 

Internal  Loads 

74,427 

Lights 

73,523 

People 

19,740 

Misc 

266,323 

Sub  Total«> 

359,585 

Ceiling  Load 

4,319 

Outside  Air 

0 

DOUBLE  DUCT 


Mo/Hr:  7/16 


Ret.  Air  Ret.  Air 
Sensible  Latent 
(Btuh)  (Btuh) 
0 
0 

12,709 

0 

0 

24,577 


37,286 


Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pkup 
OV/UNOR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Totals=> 


443,207 


29,979 


(Btuh) 

0 

0 

12,709 

0 

0 

97,293 

-5,411 

0 

7,121 

111,713 

73,523 

19,740 

266,323 

359,585 

0 

60,882 

90,495 

0 

0 

4,876 

-2,988 

0 


624,563  100.C 


:*★★**** 

***  CLG  SPACE  PEAK 

* 

Mo/Hr: 

7/16 

* 

OAOB: 

97 

* 

* 

* 

Percnt 

Space 

Percnt  * 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

(X) 

* 

(Btuh) 

(X) 

* 

0.00 

* 

0 

0.00 

* 

0,00 

* 

0 

0,00 

* 

2.03 

* 

0 

0.00 

* 

0.00 

* 

0 

0.00 

* 

0.00 

1* 

0 

0.00 

* 

15.58 

* 

72,716 

16.75 

* 

-0.87 

* 

-5,411 

-1.25 

* 

0.00 

* 

0 

0.00 

* 

1.14 

* 

7,885 

1.82 

* 

17.89 

* 

75,191 

17.32 

* 

-* 

11.77 

* 

73,523 

16.93 

* 

3.16 

* 

10,810 

2.49 

* 

42.64 

* 

266,323 

61.34 

* 

57.57 

* 

350,655 

80.76 

* 

0.00 

* 

3,459 

0.80 

* 

9.75 

* 

0 

0.00 

* 

14.49 

* 

0.00 

* 

0.00 

* 

0.00 

* 

0.00 

« 

0.00 

* 

0.78 

* 

4,876 

1.12 

* 

-0.48 

* 

0.00 

* 

-0.00 

* 

0.00 

* 

434,181 
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heating  coil  peak  ****★★★★ 

Mo/Hr:  13/  1 
OAOB:  24 

Space  Peak  Coil  Peak  Percnt 

Space  Sens  Tot  Sens  Of  Tot 

(Btuh)  (Btuh)  (X) 

0  0  0.00 

0  0  0.00 

0  -13,608  4.14 

0  0  0.00 

0  0  0.00 

-124,832  -167,314  50.84 

-64,928  -64,928  19.73 

0  0  0.00 

-14,848  -14,848  4.51 

-204,608  -260,698  79.22 

0  0  0.00 

0  0  0.00 

0  0  0.00 

0  0  0.00 

•5,209  0  0.00 

0  -126,942  38.58 

90,495  -27.50 

0  0.00 

0  0.00 

-35,774  -35,774  10.87 

3,851  -1.17 

0  0.00 

-245,591  -329,069  100.00 


-COOLING  COIL  SELECTION- 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross 

Total 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Oeg  F 

Oeg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,065 

Main  Clg 

52.0 

624.6 

622,4 

39,460 

74.8 

57.0 

52.4 

58.1 

50.8 

52.5 

Part 

15,624 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

Totals 

0.0 

52.0 

0.0 

624.6 

0,0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Wall 

4,235 

7,884 

AREAS . 

Glass  (sf)  (X) 


--HEATING  COIL  SELECTION 
Capacity  Coil  Airfl 
(Mbh)  (cfro)  I 


-AIRFLOWS  (cfm)- 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


(Mbh) 

-420.2 

0.0 

-0.0 

0.0 

0.0 

0.0 

-420.2 


39,460 

0 

39,460 

0 

0 

0 


Ent 

Lvg 

Type 

Cooling 

Deg  F 

Deg  F 

Vent 

2,762 

67.4 

78.5 

Infil 

323 

0.0 

0.0 

Supply 

39,460 

67,3 

58.1 

Mincfm 

0 

0.0 

0.0 

Return 

39,460 

0.0 

0.0 

Exhaust 

2,762 

0.0 

0.0 

Rm  Exh 

0 

Auxil 

0 

Heating 

2,762 

323 

39,460 

0 

39,460 

2,762 

0 

0 


-ENGINEERING  CHECKS-  -TEMPERATURES  (F)— 
Clg  X  OA  7.0  Type  Clg  Htg 
Clg  Cfm/Sqft  3.27  SADB  60.5  78.5 
Clg  Cfm/Ton  758.16  Plenum  73.1  70.4 
Clg  Sqft/Ton  231.81  Return  73.1  70.5 
Clg  Btuh/Sqft  51.77  Ret/OA  74.8  67.3 
No.  People  47  Runamd  72.0  72.0 
Wtg  X  OA  7.0  Fn  MtrTO  0,8  0.0 
Htg  Cfm/SqFt  3.27  Fn  BldTD  0.6  0.0 
Htg  Btuh/SqFt  -34.83  Fn  Frict  1.8  0.0 
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System  3  Block  DD  -  DOUBLE  DUCT 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


★★******iinit***************  COOLING  COIL  PEAK  ********'*^*********^*************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time 

==> 

Mo/Hr: 

7/16 

* 

Md/Hr: 

7/16  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  * 

97/  64/  49. 

.0 

* 

* 

OADB; 

97  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

-* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

41,022 

41,022 

2.65 

* 

0 

0-00  * 

0 

-43,963 

5.50 

Glass  Solar 

14,028 

0 

14,028 

0.91 

-* 

40,581 

4.51  * 

0 

0 

0.00 

Glass  Cond 

8,239 

0 

8,239 

0.53 

* 

5,819 

0.65  * 

-16,967 

-16,967 

2.12 

Wall  Cond 

147,401 

52,964 

200,366 

12.94 

* 

135,487 

15.06  * 

-266,726 

-361,665 

45.23 

Partition 

•12,991 

-12,991 

-0.84 

* 

-12,991 

-1.44  * 

-149,871 

-149,871 

18.74 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Infiltration 

20,007 

20,007 

1.29 

* 

23,124 

2.57  * 

-45,361 

-45,361 

5.67 

Sub  TotaU=> 

176,683 

93,986 

270,670 

17.48 

* 

192,019 

21.34  * 

-478,926 

-617,828 

77.27 

Internal  Loads 

* 

* 

Lights 

238,645 

0 

238,645 

15.41 

* 

238,645 

26.52  ♦ 

0 

0 

0.00 

People 

64,680 

64,680 

4.18 

* 

35,420 

3.94  ♦ 

0 

0 

0.00 

Nisc 

425,316 

0 

0 

425,318 

27.47 

* 

425,318 

47.27  ♦ 

3,208 

3,208 

-0.40 

Sub  Total=s=> 

728,643 

0 

0 

728,643 

47.06 

* 

699,382 

77.72  * 

3,208 

3,208 

-0.40 

Ceiling  Load 

7,657 

-7,657 

0 

0.00 

* 

7,258 

0.81  * 

-11,689 

0 

0.00 

Outside  Air 

0 

0 

0 

189,859 

12.26 

* 

0 

0.00  * 

0 

-430,464 

53.84 

Smp*  Fan  Heat 

363,958 

23.51 

* 

0.00  * 

363,958 

-45.52 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OVAINOR  Sizing 

1,182 

1,182 

0.08 

* 

1,182 

0.13  * 

-127,578 

-127,578 

15.96 

Exhaust  Heat 

-5,903 

0 

-5,903 

-0.38 

* 

0.00  * 

9,137 

-1.14 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

it 

0.00  ♦ 

4r 

0 

0.00 

Grand  Total ==> 

914,165 

80,427 

0 

1,548,408 

100.00 

♦ 

899,842 

100.00  * 

-614,985 

-799,567 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross 

Total 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

36,710 

Main  Clg 

129.0 

1,548.4 

1,560.1 

133,808 

74-4 

57.5 

55.1 

62.1 

53.0 

55.3 

Part 

41,631 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

13,521 

0  0 

Totals 

129.0 

1,548.4 

Wall 

17,879 

501  3 

-—HEATING 

COIL  SELECTIOI^ 

1 . . 

>A INFLOWS  (cfm) 

--ENGINEERING 

CHECKS-- 

—TEMPERATURES 

(F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.0 

Type 

Clg 

Htg 

<Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

9,366 

9,366 

Clg  Cfm/Sqft 

3.64 

SADB 

65.0 

76.8 

Main  Htg 

-1,219.0 

133,808 

67.3 

76.8 

Infil 

987 

987 

Clg  Cfm/Ton 

1037.00 

Plenum 

72.7 

70.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

133,808 

133,808 

Clg  Sqft/Ton 

284.50 

Return 

72.7 

71.0 

Preheat 

-0.0 

133,808 

67.7 

62.1 

Nincfm 

0 

0 

Clg  Btuh/Sqft 

42.18 

Ret/OA 

74.4 

67.7 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

133,808 

133,808 

No.  People 

154 

Runamd 

72.0 

72.0 

Humidif 

-439.3 

10,353 

4.7 

75.1 

Exhaust 

9,366 

9,366 

Htg  X  OA 

7.0 

Fn  MtrTO 

0.9 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

3.64 

Fn  BldTO 

0.7 

0.0 

Total 

-1,658.3 

Auxi  1 

0 

0 

Htg  Btuh/SqFt 

-33.21 

Fn  Frict 

2,1 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  U 


VALUES 


. - - - Room  U'Values - 

(Btu/hr/sqft/F) 

Summr  Wintr  Summr  Wintr 


Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Windo 

Windo 

Wall 

Ceil. 

1 

Z1-BSMT  EAST 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

Zone 

1  Total/A ve. 

0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

2 

21 -1ST  FIR  EAST 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

Zone 

2  Total/Ave. 

0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

3 

22-1ST  FLR  EAST 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

Zone 

3  Total/Ave. 

0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

4 

21-2N0  FLR  EAST 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

Zone 

4  Total/Ave. 

0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

5 

22-2ND  FLR  EAST 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

Zone 

5  Total/Ave. 

0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

System 

1  Total/Ave. 

0.393 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

6 

Z1-BSMT  WEST 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

Zone 

6  Total/Ave. 

0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

. 7 

Z2-BSHT  VEST 

<F.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

Zone 

7  Total/Ave. 

0.745 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

8 

21-lST  FLR  WEST 

0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

Zone 

8  Total/Ave. 

0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

9 

Z2-1ST  FLR  WEST 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

Zone 

9  Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

10 

21-2N0  FLR  WEST 

0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

Zone 

10  Total/Ave. 

0,177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

11 

22-2N0  FLR  WEST 

0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

Zone 

11  Total/Ave. 

0-240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

System 

2  Total/Ave. 

0.472 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.446 

0.317 

12 

23-BSMT  SOUTH 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

Zone 

12  Total/Ave. 

0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

13 

22-BSMT  SOUTH 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

Zone 

13  Total/Ave. 

0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

14 

Z1-BSMT  SOUTH 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

Zone 

14  Total/Ave. 

0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0,317 

15 

Z1-1ST  FLR  SOUTH 

0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

Zone 

15  Total/Ave. 

0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

16 

Z2-1$T  FLR  SOUTH 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

Zone 

16  Total/Ave. 

0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

17 

23- 1ST  FLR  SOUTH 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

Zone 

17  Total/Ave. 

0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

18 

23-2N0  FLR  SOUTH 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

Zone 

18  Total/Ave. 

0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

19 

21-2N0  FLR  SOUTH 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

Zone 

19  Total/Ave. 

0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

20 

22-2ND  FIR  SOUTH 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

Zone 

20  Total/Ave. 

0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

System 

3  Total/Ave. 

0.417 

0,000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.437 

0.317 

Building 

0.423 

0,000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.442 

0.317 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

sqft) 

sqft/F) 

234.7 

46.30 

234.7 

46.30 

104.1 

20.20 

104.1 

20.20 

76.4 

15.07 

76,4 

15.07 

142.8 

28.70 

142.8 

28.70 

132.4 

26.83 

132.4 

26.83 

148.3 

29.43 

235.1 

46.60 

235.1 

46.60 

403.3 

79.96 

403.3  96 

99.4 

19.22 

99.4 

19.22 

74.0 

14.73 

74.0 

14.73 

144.4 

29.16 

144.4 

29.16 

134.1 

27.41 

134.1 

27-41 

152.2 

30.37 

273.6 

53.77 

273.6 

53.77 

196.0 

38.34 

196.0 

38.34 

247.9 

49.10 

247.9 

49.10 

96.7 

18.97 

96.7 

18.97 

55.2 

10.96 

55.2 

10.96 

61.0 

11.82 

61.0 

11.82 

112.1 

23.09 

112.1 

23.09 

141.0 

28.94 

141.0 

28.94 

107.3 

22.16 

107.3 

22.16 

129.1 

25.81 

137.5 

27,43 
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BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  300 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/D  up  1 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

<sqft) 

<sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

ay 

(sqft) 

1 

ZI-BSAST  1 

1 

3,595 

3,595 

8,458 

0 

0  0 

0 

0  0 

247 

Zone 

1  Total/Ave. 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

2 

Z1-1ST  FLR  EAST 

1 

1 

1,595 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

2  Total/Ave. 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

3 

22- 1ST  FLR  EAST 

1 

1 

2,640 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

3  Total/Ave. 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

4 

Z1-2ND  FLR  EAST 

1 

1 

1,595 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

4  Total/Ave. 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

5 

22-2ND  FLR  EAST 

1 

1 

2,640 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

5  Total/Ave. 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

1  Total/Ave. 

12,065 

17,254 

0 

0 

0 

4,235 

0 

0 

8,132 

6 

Zl-BSHT  WEST 

1 

1 

3,280 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

Zone 

6  Total/Ave. 

3,280 

5,763 

0 

0 

0 

0 

0 

0 

0 

7 

22-BSMT  UESJ 

1 

315 

315 

909 

0 

0 

0 

0 

0 

0 

0 

Zone 

7  Total/Ave. 

315 

909 

0 

0 

0 

0 

0 

0 

0 

8 

21-1ST  FLR  WEST 

1 

1 

1,595 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

Zone 

8  Total/Ave. 

1,595 

2,784 

0 

0 

0 

0 

0 

0 

1,368 

9 

22-1ST  FLR  WEST 

1 

1 

2,640 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

Zone 

9  Total/Ave, 

2,640 

1,080 

0 

0 

0 

0 

0 

0 

2,574 

10 

21 -2ND  FLR  WEST 

1 

1 

1,595 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

Zone 

10  Total/Ave, 

1,595 

2,565 

0 

0 

0 

1,595 

0 

0 

1,368 

11 

22-2N0  FLR  WEST 

1 

1 

2,640 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

Zone 

11  Total/Ave, 

2,640 

2,523 

0 

0 

0 

2,640 

0 

0 

2,574 

System 

2  Total/Ave. 

12,065 

15,624 

0 

0 

0 

4,235 

0 

0 

7,884 

12 

Z3-BSMT  SOUTH 

1 

1 

2,202 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

Zone 

12  Total/Ave. 

2,202 

6,539 

0 

0 

0 

0 

0 

0 

0 

13 

22-BSMT  SOUTH 

1 

1 

3,780 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

Zone 

13  Total/Ave. 

3,780 

9,473 

0 

0 

0 

0 

0 

0 

0 

U 

Z1-BSMT  SOUTH 

1 

1 

3,685 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

Zone 

14  Total/Ave, 

3,685 

8,091 

0 

0 

0 

0 

0 

0 

49 

15 

Z1-1ST  FLR  SOUTH 

1 

1 

4,089 

4,089 

6,168 

0 

0 

0 

0  0 

2,628 

Zone 

15  Total/Ave. 

4,089 

6,168 

0 

0 

0 

0 

0 

0 

2,628 

16 

Z2-1ST  FLR  SOUTH 

1 

1 

6,002 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

Zone 

16  Total/Ave. 

6,002 

2,415 

0 

0 

0 

0 

501 

14 

3,171 

17 

Z3-1ST  FLR  SOUTH 

1 

1 

3,430 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

Zone 

17  Total/Ave. 

3,430 

2,352 

0 

0 

0 

0 

0 

0 

2,475 

18 

Z3-2M0  FLR  SOUTH 

1 

1 

5,763 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

Zone 

18  Total/Ave. 

5,763 

3,444 

0 

0 

0 

5,763 

0 

0 

3,348 

19 

21-2N0  FLR  SOUTH 

1 

1 

2,077 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

Zone 

19  Total/Ave. 

2,077 

930 

0 

0 

0 

2,077 

0 

0 

2,313 

20 

22-2N0  FLR  SOUTH 

1 

1 

5,681 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

Zone 

20  Total/Ave. 

5,681 

2,220 

0 

0 

0 

5,681 

0 

0 

3,393 

System 

3  Total/Ave. 

36,710 

41,631 

0 

0 

0 

13,521 

501 

3 

17,378 

Building 

60,840 

74,509 

0 

0 

0 

21,991 

501 

1 

33,393 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


SYSTEM  TOTALS  LOAD  PROFILE 
BASELINE  BUILDING  300 


ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

0  - 

5 

11.0 

0 

0 

-120,956 

22 

5  - 

10 

22.0 

0 

0 

-241,912 

19 

10  - 

15 

33.1 

0 

0 

-362,869 

15 

15  - 

20 

44.1 

10 

872 

-483,825 

12 

20  - 

25 

55o1 

17 

1,491 

-604,781 

13 

25  - 

30 

66.1 

12 

1,025 

-725,737 

8 

30  - 

35 

77.2 

7 

624 

-846,693 

6 

35  - 

40 

88.2 

9 

801 

-967,650 

.  5 

40  - 

45 

99.2 

5 

448 

-1,088,606 

0 

45  - 

50 

110.2 

8 

730 

-1,209,562 

0 

50  - 

55 

121.2 

7 

593 

-1,330,518 

0 

55  - 

60 

132.3 

5 

427 

-1,451,474 

0 

60  - 

65 

143.3 

5 

438 

-1,572,431 

0 

65  - 

70 

154.3 

5 

432 

-1,693,387 

0 

70  - 

75 

165.3 

3 

235 

-1,814,343 

0 

75  - 

80 

176.4 

2 

212 

-1,935,299 

0 

1 

o 

CO 

85 

187.4 

2 

154 

-2,056,255 

0 

85  - 

90 

198,4 

2 

150 

-2,177,211 

0 

90  - 

95 

209.4 

1 

108 

-2,298,168 

0 

95  - 

100 

220.4 

0 

20 

-2,419,124 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

-  Cooling  Airflow  .  Heating  Airflow 


Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

(Cfm) 

(X) 

(Cfm) 

(X) 

946 

10,985.4 

0 

0 

0.0 

0 

0 

817 

21,970.8 

0 

0 

0.0 

0 

0 

659 

32,956-2 

0 

0 

0.0 

0 

0 

519 

43,941.6 

0 

0 

0.0 

0 

0 

556 

54,927.0 

0 

0 

0.0 

0 

0 

364 

65,912.4 

0 

0 

0.0 

0 

0 

238 

76,897-8 

0 

0 

0.0 

0 

0 

218 

87,883.2 

0 

0 

0.0 

0 

0 

0 

98,868.6 

0 

0 

0.0 

0 

0 

0 

109,854.0 

0 

0 

0.0 

0 

0 

0 

120,839,4 

0 

0 

0.0 

0 

0 

0 

131,824.8 

0 

0 

0.0 

0 

0 

0 

142,810.2 

0 

0 

0.0 

0 

0 

0 

153,795.6 

0 

0 

0.0 

0 

0 

0 

164,781.0 

0 

0 

0.0 

0 

0 

0 

175,766.4 

0 

0 

0.0 

0 

0 

0 

186,751.8 

0 

0 

0.0 

0 

0 

0 

197,737.2 

0 

0 

0.0 

0 

0 

0 

208,722.6 

0 

0 

0.0 

0 

0 

0 

219,708.0 

100 

8,760 

0.0 

0 

0 

.,443 

0.0 

0 

0 

0.0 

0 

8,760 

54 
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MCMiTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

WATER 

<kUh) 

(kW) 

(Therm) 

(1000  Gl) 

356,352 

648 

6,458 

140 

322,568 

648 

5,227 

130 

365,567 

670 

2,512 

178 

360,455 

704 

585 

224 

391,852 

720 

9 

321 

396,768 

742 

0 

381 

413,814 

751 

0 

416 

415,790 

746 

0 

404 

381,326 

723 

0 

318 

378,301 

705 

782 

246 

350,087 

668 

2,815 

171 

356,842 

653 

5,163 

151 

4,489,721 

751 

23,551 

3,080 

Building  Energy  Consunption 
Source  Energy  Consumption 


290,571  (8tu/Sq  Ft/Year) 
291,768  (Btu/Sq  Ft/Year) 


GAS  DMNO 
On  Peak 


Floor  Area  = 


60,840  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 


Peak  Value  751.4 

(kU) 

Yearly  Time  of  Peak 

16  (hr)  7  (mo) 

Hour  16  Month  7 

Ecp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equipment  Description 

(kU) 

(%) 

Cooling  Equipment 

1  EQ1070L 

WTR-CLO  RECIP  >30  TONS 

90.0 

11.98 

2  EQ1001S 

2-STO  CTV  <555  TONS 

114.6 

15.26 

Sub  Total 

204.6 

27.24 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

48.5 

6.45 

2 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

33.6 

4.47 

3 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

119.4 

15.89 

Sub  Total 

201.4 

26.81 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

109.1 

14.53 

Base  Utilities 

0.0 

0.00 

Misc  Ec^ipment 

236.2 

31.43 

Sub  Total 

345.3 

45.96 

Grand  Total 

751.4 

100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  BLDG.  300  -  MODIFIED  CONFIGURATION 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  1 0/22/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

S 

$446,296 

B. 

SlOH  COST 

(5.5%  of  1  A)  = 

$24,546 

C. 

DESIGN  COST 

(6.0%of  1A)  = 

$26,778 

D. 

ENERGY  CREDIT  (1A+1B  +  1C)  = 

$497,620 

E. 

SALVAGE  VALUE 

> 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)  = 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

4.745 

$30,723 

10.79 

$331,501 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

NAT  GAS  $2.21 

743 

$1,644 

12.38 

$20,353 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

5.488 

32,367.0 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS 

= 

$71,413 

AND  MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

10.67 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)  = 

$761,979 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  Utility  rebate 

$54,788 

0.96 

$52,596 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$54,788 

$52,596 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  / COST  (-) 

(3A2  +  3Bd4)  = 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5  X  0.33)  = 

$116,112 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.94 

c  IF  3Dlb  =>  1  THEN  GO  TO  4 
d  lF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/16))  = 
(2F5  +  3C)  = 
(5/1  F)  = 

(1F/4)  = 


DACA  63-91 -C-0 152 
1992 

T,  FORSTER 


$497,620 


$351,854 


$814,576 


$105,972 

$1,166,430 

2.34 

4.70 
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Material  Source:  Lightbulb  Suppty  Co.,  Denver,  CO;  Haynes  Trane  Co., 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  BLDG.  300  -  MODIFIED  CONFIGURATION  WO/THERMAL  STORAGE  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  1 0/22/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A.  CONSTRUCTION  COST 

= 

$82,500 

B.  SIOHCOST 

(5.6%of  1A)  = 

$4,538 

C.  DESIGN  COST 

(6.0%  of  1A)  = 

$4,950 

D.  ENERGY  CREDIT 

(1A  +  1B  +  1C)- 

$91,988 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)  = 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU(1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

(21) 

($136) 

10.79 

($1,466) 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

0 

$0 

12.38 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

(21) 

(136.8) 

- > 

NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELECT,  DEMAND  SAVINGS 

ss 

$25,019 

AND  MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)  = 

$266,947 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  Utility  rebate 

$54,788 

0.96 

$52,596 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$54,788 

$52,596 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5  X  0.33)  3 

($484) 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

-0.02 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/15))  = 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

DISCOUNTED  SAVINQS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(1F/4)  = 

DACA  63-91 -C-0 152 
1992 

T.  FORSTER 


$91,988 


($1,466) 


$319,544 


$27,074 

$318,078 

3.46 

3.40 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

* 

LOCATION:  White  Sands  Missile  Rang©  REGION:  4  PROJECT  NO:  DACA63-91-C-0152 

PROJECT  TITLE:  BLDG.  300  -  MOD.  CONFIG.  W/0  VARIABLE  AIR  VOLUME  SYSTEMS  ON  AHUs  FISCAL  YEAR:  1992 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  10/22/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

T.  FORSTER 

INVESTMENT 

A.  CONSTRUCTION  COST 

= 

$268,913 

B.  SIOHCOST 

(5.5%  of  1A)  = 

$14,790 

C.  DESIGN  COST 

(6.0%of  1A)* 

$16,135 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)  = 

$299,838 

E.  SALVAGE  VALUE 

= 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)  = 

- > 

$299,838 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

3,940 

$25,514 

10.79 

$275,300 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

761 

$1,684 

12.38 

$20,843 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

4,701 

27,198.0 

- > 

$296,143 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

s 

$17,336 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)  = 

$184,970 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

$184,970 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$97,727 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

1.31 

c  IF3D1b=>1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3Bld/15))  = 

$44,533 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$481,113 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)  = 

1.60 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(1F/4)  = 

6.73 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  300  -  MODIFIED  CONFIG.  W/0  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  10/22/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  26%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <3C  THEN  CALCULATE  SIR 
c  IF  3D1  b  =>  1  THEN  GO  TO  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4)  = 
(2F5  X  0.33)  = 
(2F5  +  3D1)/1F  = 


A.  CONSTRUCTION  COST 

= 

$38,783 

B.  SIOHCOST 

(5.5%of  1A)  = 

$2,133 

C.  DESIGN  COST 

(6.0%of  1A)  = 

$2,327 

D.  ENERGY  CREDIT 

(1A  +  1B  +  1C)  = 

$43,243 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)=: 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

77 

$498 

15.23 

$7,592 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

(28) 

($61) 

19,64 

($1,195) 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

49 

437.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

= 

$5,655 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  = 

14.68 

2  DISCOUNTED  SAVINGS  (+)/ COST  (-) 

(3Ax3A1)  = 

$83,015 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$2,111 


0.20 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)  = 
(5/1F)== 

(1F/4)=: 


DACA  63-91 -C-0 152 
1992 

T.  FORSTER 


$43,243 


$6,396 


$83,015 


$6,093 

$89,412 

2.07 

7.10 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  300  -  MOD.  CONFIG.  W/O  CONSOLIDATED  CHILLER  PLANT 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  10/22/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST  (5.5%  of  1  A)  = 

C.  DESIGN  COST  (6.0%  of  1  A)  = 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)  = 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (1D-1E)=^ 

2  ENERGY  SAVINGS  {+)/ COST  (-) 


$56,100 

$3,086 

$3,366 

$62,552 

$0 

- > 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

617 

$3,995 

15.23 

$60,839 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

617 

3,994.7 

- > 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 
MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 


(From  Table  A-2)  = 


14.68 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF3D1  =>3CTHENG0T0  4 
b  IF  3D1  <3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4)  = 
(2F5  X  0.33)  = 
(2F5  +  3D1)/1F  = 


$3,212 


2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

NON-RECURRING  (+/-) 

(3Ax3A1)  = 

$47,152 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$20,077 


1.29 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)  = 
(5/1  F)  = 

(1F/4)=: 


DACA  63-91 -C-0 152 
1992 

T.  FORSTER 


$62,552 


$60,839 


$47,152 


$7,207 

$107,991 

1.73 

8.68 
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♦★*****************★******★*****★★★***★**********♦**★♦**★***★******★★**★★**** 
***************************************************************************** 
**  ** 

**  TRACE  600  ANALYSIS  ** 

**  ** 

**  by  ** 

★*  *★ 

**********************************************<r****************************** 
***<*********■************«*********************«****«*«**********«*«*****«**** 


ESOS  STUDY  AT  WSMR  -  BUILDING  300 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

BLOG  P300:  MODIFIED  CONFIGURATION 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunt>er: 
Winter  Clearness  Nunt>er: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F)  Tt 

24 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-«in./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-roin./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period;  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:31:55  10/19/92 

300MF1  .TM 
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System 


1 


Block 


DDVAV 


DOUBLE  DUCT  VAV 


„.***.**..**.***.«...**  COOLING  COIL  PEAK  ***.*..******‘******************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 

^  *  Mn/Hr?  13/  1 


******** 


Peaked  at  Time  ===> 
Outside  Air  ==> 


Mo/Hr: 

OADB/WB/HR: 


7/16 
97/  64/  49.0 


Space 

Sens.+Lat. 


Ret.  Air  Ret.  Air 
Sensible  Latent 


Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

0 

Glass  Solar 

0 

Glass  Cond 

0 

Wall  Cond 

73,720 

Partition 

-24,826 

Exposed  Floor 

0 

Infiltration 

5,231 

Sub  Total»«> 

54,125 

Internal  Loads 

Lights 

48,829 

People 

27,300 

Mi  sc 

103,877 

Sub  Total ==> 

180,006 

Ceiling  Load 

26,344 

Outside  Air 

0 

Sup.  Fan  Heat 

Ret.  Fan  Heat 

Duct  Heat  Pkup 

OV/UNDR  Sizing 

0 

Exhaust  Heat 

Terminal  Bypass 

Grand  Total==> 

260,474 

(Btuh) 

0 

0 

10,080 

0 

0 

19,023 


29,103 

0 

0 

0 

-26,344 

0 

0 

0 

-6,297 

0 

-3,537 


(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

10,080 

0 

0 

92,743 

-24,826 

0 

5,231 

83,228 

48,829 

27,300 

103,877 

180,006 

0 

14,582 

0 

0 

0 

Tib 

-6,297 

0 


Percnt 
Of  Tot 
<X) 
0.00 
0.00 
3.71 
0.00 
0.00 
34,16 
-9.14 
0.00 
1.93 
30.65 

17.98 

10.05 

38.26 

66.30 

0.00 

5.37 

0.00 

0.00 

0.00 

0.00 

-2.32 

-0.00 


* 

Mo/Hr: 

7/16 

* 

M 

* 

OADB: 

97 

* 

* 

* 

* 

Space 

Percnt 

* 

Space  Peak 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

* 

(Btuh) 

(X) 

* 

(Btuh) 

* 

0 

0.00 

* 

0 

* 

0 

0.00 

★ 

0 

* 

0 

0.00 

* 

0 

* 

0 

0.00 

* 

0 

* 

0 

0.00 

* 

0 

* 

73,720 

32.03 

* 

-128,997 

* 

-24,826 

-10.79 

-60,134 

* 

0 

0.00 

* 

0 

* 

6,869 

2.98 

* 

-14,848 

* 

55,763 

24.23 

* 

-203,980 

* 

*r 

* 

48,829 

21.22 

* 

0 

* 

14,950 

6.50 

« 

0 

* 

103,877 

45.13 

* 

0 

* 

167,656 

72.85 

* 

0 

* 

6,734 

2.93 

* 

-24,436 

271,519  100.00 


0  0.00 

0.00 
0.00 
0.00 

0  0.00 

0.00 
0.00 

230,153  100.00 


OADB:  24 

Coil  Peak 
Tot  Sens 

(Btuh) 

0 

0 

-9,111 

0 

0 

-161,011 

-60,134 

0 

-14,848 

-245,105 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

58,089 

0 


Percnt 
Of  Tot 
(>i) 
0.00 
0.00 
4.87 
0.00 
0.00 
86.09 
32.15 
0.00 
7.94 
131.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-31.06 

0.00 


-228,416  -187,016  100.00 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 


Leaving  DB/U8/NR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


(Tons) 

<Hbh)  (Mbh) 

(cfm) 

Main  Clg 

22.6 

271.5 

265.2 

13,418 

Aux  Clg 

0.0 

0.0 

0.0 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

Totals 

22.6 

271.5 

rut....... 

•--HEATING 

Capacity 

Coil  Airfl  Ent 

Lvg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Main  Htg 

-340.6 

4,942 

53.0 

125.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Preheat 

-24.1 

866 

24.0 

53.1 

Reheat 

-0.0 

0 

0.0 

0.0 

Humidif 

0.0 

0 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Total 

-364.7 

Deg  F 
83.0 
0.0 
0.0 


Type 
Vent 
Inf  il 
Supply 
Mincfm 
Return 
Exhaust 
Rm  Exh 
Auxil 


Deg  F 
60.7 
0.0 
0.0 


Grains 

56.9 

0.0 

0.0 


Deg  F 

Deg  F 

Grains 

Floor 

12,065 

53.1 

52.1 

66.0 

Part 

17,254 

0.0 

0.0 

0.0 

ExFlr 

0 

0.0 

0.0 

0.0 

Roof 

4,235 

Wall 

8,132 

'AIRFLOWS  (cfm) 
Cooling 
866 
323 
12,374 
0 

13,418 
866 
0 
0 


Heating 

0 

323 

4,501 

0 

4,942 

4,942 

0 

0 


--ENGINEERING  CHECKS— 
clg 


No. 


--TEMPERATURES  (F)-- 


X  OA 

7.0 

Type 

Clg 

Htg 

Cfm/Sqft 

1.03 

SADB 

55.0 

125.0 

Cfm/Ton 

546.89 

Plenum 

82.0 

59.8 

Sqft/Ton 

533.23 

Return 

82.0 

59.7 

Btuh/Sqft 

22.50 

Ret/OA 

83.0 

24.0 

People 

65 

Runarnd 

74.4 

72.0 

X  OA 

0.0 

Fn  MtrTD 

0.6 

0.0 

Cfm/SqFt 

0.37 

Fn  BldTD 

0.5 

0.0 

Btuh/SqFt 

-30.23 

Fn  Frict 

1.4 

0.0 
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System  2  Block  OOVAV  -  DOUBLE  DUCT  VAV 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 

==> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16  ♦ 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OAOB: 

97  * 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Envelope  Loads 

<Btuh) 

(Btiii) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  ♦ 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Roof  Cond 

0 

10,261 

10,261 

2.35 

* 

0 

0.00  * 

0 

-9,103 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Wall  Cond 

65,647 

17,461 

83,108 

19.00 

* 

65,647 

17.06  * 

-124,832 

-155,364 

Partition 

-27,053 

-27,053 

-6.18 

* 

-27,053 

-7.03  ^ 

-64,928 

-64,928 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Infiltration 

6,189 

6,189 

1.41 

* 

6,869 

1.78  * 

-14,848 

-14,848 

Sub  Total «=> 

64,783 

27,722 

72,505 

16.57 

« 

45,463 

11.81  * 

-204,608 

-244,242 

Internal  Loads 

* 

* 

Lights 

59,476 

0 

59,476 

13.60 

* 

59,476 

15.45  * 

0 

0 

People 

19,740 

19,740 

4.51 

* 

10,810 

2.81  * 

0 

0 

Hisc 

266,323 

0 

0 

266,323 

60.88 

* 

266,323 

69.19  * 

0 

0 

Sub  Total ==> 

345,538 

0 

0 

345,538 

78.99 

* 

336,608 

87.45  ♦ 

0 

0 

Ceiling  Load 

23,737 

-23,737 

0 

0.00 

* 

2,838 

0.74  * 

-23,857 

0 

Outside  Air 

0 

0 

0 

29,330 

6,70 

* 

0 

0.00  * 

0 

0 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  ♦ 

0 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

OV/UNDR  Sizing 

0 

0.00 

* 

0 

0.00  * 

0 

0 

Exhaust  Heat 

-9,930 

0 

-9,930: 

-2.27 

* 

0.00  ♦ 

57,073 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00  * 

* 

0 

Grand  Total==> 

414,058 

-5,944 

0 

437,444 

100.00 

* 

384,909 

100.00  * 

-228,465 

-187,169 

******** 


Percnt 
Of  Tot 
<%) 
0.00 
0.00 
4.86 
0.00 
0.00 
83.01 
34.69 
0.00 
7.93 
130.49 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

-30.49 

0.00 

100.00 


Total  Capacity 

. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross  Total  Glass  (sf) 

<X) 

(Tons) 

<Hbh} 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

12,065 

Main  Clg 

36.5 

437.4 

432.3 

21,939 

82,4 

59.6 

52.3 

52.6 

51.6 

64.6 

Part 

15,624 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFIr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

4,235  0 

0 

Totals 

36.5 

437.4 

Wall 

7,884  0 

0 

--HEATING 

Capacity 

COIL  SELECTION . 

Coil  Airfl  Ent 

Lvg 

Type 

-AIRFLOWS  (cfm) 
Cooling 

Heating 

—ENGINEERING  1 
Clg  X  OA 

:hecks— 

7.1 

—TEMPERA 

Type 

TURES 

Clg 

(F)— 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,472 

0 

Clg  Cfm/Sqft 

1.73 

SADB 

55.0 

125.0 

Main  Htg 

-420.2 

4,941 

36.2 

125.0 

Infil 

323 

323 

Clg  Cfm/Ton 

571.78 

Plenum 

81.3 

59.9 

Aux  Htg 

0.0 

0 

0.0 

0.0 

supply 

20,843 

4,502 

Clg  Sqft/Ton 

330.97 

Return 

81.3 

59.9 

Preheat 

-40.3 

1,472 

24.0 

52.6 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

36.26 

Ret/OA 

82.4 

24.0 

Reheat 

-0.0 

0 

0.0 

0.0 

Return 

21,939 

4,941 

No.  People 

47 

Runarnd 

74.3 

72.0 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,472 

4,941 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.8 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rro  Exh 

0 

0 

Htg  Cfm/SqFt 

0.37 

Fn  BldTD 

0.6 

0.0 

•  Total 

-460.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-38.17 

Fn  Frict 

1.8 

0.0 
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System  3  Block  ODVAV  -  DOUBLE  DUCT  VAV 

★★★**★*******★★★**★★*****  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

=> 

Mo/Hr: 

7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR: 

97/  64/  49.0 

★ 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

Ik 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(etuh) 

(8tuh) 

(Btuh) 

(Btuh) 

<%) 

* 

(Btuh) 

<X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

34,240 

34,240 

3.71 

* 

0 

0.00 

* 

0 

-31,122 

6.55 

Glass  Solar 

14,028 

0 

14,028 

1.52 

* 

14,028 

1.76 

* 

0 

0 

0.00 

Glass  Cond 

6,931 

0 

6,931 

0.75 

* 

6,931 

0,87 

* 

-16,967 

-16,967 

3.57 

Walt  Cond 

131,183 

38,155 

169,338 

18.35 

* 

131,183 

16.45 

* 

-266,695 

-339,542 

71.42 

Partition 

-45,200 

-45,200 

-4,90 

-45,200 

-5.67 

* 

-149,871 

-149,871 

31.52 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

18,394 

18,394 

1.99 

* 

21,270 

2.67 

* 

-45,361 

-45,361 

9.54 

!  Sub  Total*=> 

125,335 

72,396 

197,731 

21.42 

* 

128,211 

16.07 

* 

-478,895 

-582,864 

122.60 

Internal  Loads 

* 

* 

lights 

193,225 

0 

193,225 

20.93 

* 

193,225 

24.23 

* 

0 

0 

0.00 

People 

64,680 

64,680 

7.01 

* 

35,420 

4.44 

* 

0 

0 

0.00 

Nisc 

425,318 

0 

0 

425,318 

46.08 

* 

425,318 

53.32 

* 

3,208 

3,208 

-0.67 

1  Sub  Total«=> 

683,223 

0 

0 

683,223 

74.02 

* 

653,963 

81.99 

* 

3,208 

3,208 

-0.67 

Ceiling  Load 

58,449 

-58,449 

0 

0.00 

* 

15,433 

1.93 

* 

-67,112 

0 

0.00 

Outside  Air 

0 

0 

0 

57,720 

6;25 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

^  OV/UNDR  Sizing 

0 

TTo 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

-15,643 

0 

-15,643 

-1.69 

* 

0.00 

* 

104,240 

-21.93 

Terminal  Bypass 

0 

0 

0 

-0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total«e> 

867,007 

-1,696 

0 

923,030 

_ 

100.00 

* 

797,607 

100.00 

« 

-542,798 

-475,416 

-AREAS------ 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf)  <X) 

(Tons) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  36,710 

Hain  Clg  76-9 

923.0 

905.5 

45,144 

81.0  59.4  53.5 

52.2  51.1 

63.4 

Part  41, 

631 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0. 

0  0 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0, 

0  0 

.0 

o 

o 

o 

o 

0.0 

Roof  13,521 

0  0 

Totals  76.9 

923.0 

Wall  17,879 

501  3 

—HEATING 

COIL  SELECTION . . 

-AIRFLOWS  (cfm) 

—ENGINEERING 

CHECKS— 

--TEMPERA 

TURES 

(F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

7.1 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

3,041 

0 

Clg  Cfm/Sqft 

1.17 

SAGS 

55.0 

125.0 

Nain  Htg 

-1,219.0 

11,502 

14.3 

125.0 

Infil 

987 

987 

Clg  Cfm/Ton 

557.20 

Plenum 

79.8 

62,7 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

42,859 

10,696 

Clg  Sqft/Ton 

477.26 

Return 

79.8 

62.5 

Preheat 

-82.0 

3,041 

24.0 

52.2 

Hincfm 

0 

0 

Clg  Btuh/Sqft 

25.14 

Ret/OA 

81.0 

24.0 

Reheat 

-0.0 

0 

0.0 

0.0 

Return 

45,144 

11,502 

No.  People 

154 

Runamd 

74.4 

72.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

3,041 

11,502 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.9 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.29 

Fn  BldTD 

0.7 

0.0 

Total 

-1,301.0 

Auxil 

0 

0 

Htg  BtUh/SqFt 

-35.44 

Fn  Frict 

2.1 

0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  1 
MODIFIED  CONFIGURATION  -  BUILDING  300 


BUILDING  U-VALUES 


—  Ro< 

ym  U-Val 

lues 

Room 

Room 

<Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Sunmr 

Uintr 

Summr 

Uintr 

(lb/ 

(Btu/ 

Nimber 

Description  Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

Uindo 

Uall 

Ceil. 

sqft) 

sqft/F) 

1 

Zl-BSHT  EAST  0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

Zone 

1  Total/Ave.  0.652 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

234.7 

46.30 

2 

21-1ST  FLR  EAST  0.127 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

Zone 

2  Total/Ave.  0.127 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.456 

0.317 

104.1 

20.20 

3 

Z2-1ST  FLR  EAST  0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.438 

0.317 

76.4 

15.07 

Zone 

3  Total/Ave.  0.128 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0,438 

0.317 

76.4 

15.07 

4 

Z1-2N0  FLR  EAST  0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

Zone 

4  Total/Ave.  0.169 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.456 

0.317 

142.8 

28.70 

5 

Z2-2H0  FLR  EAST  0.133 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

Zone 

5  Total/Ave.  0.133 

0.000 

0.000 

0.000 

0,070 

0.000 

0.000 

0.438 

0.317 

132.4 

26.83 

System 

1  Total/Ave.  0.393 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.448 

0.317 

148.3 

29.43 

6 

Zl-BSHT  WEST  0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0-317 

235.1 

46.60 

Zone 

6  Total/Ave.  0.821 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

235.1 

46.60 

7 

Z2-BSHT  WEST  0.745 

0.000 

0^00 

o.qoo 

0.000 

0.000 

0.000 

0.000 

0.317 

^P3.3 

79,96 

Zone 

7  Total/Ave.  0.745 

0.000 

0.000 

o.doo 

0.000 

0.000 

0.000 

0.000 

0.317 

403.3 

79.96 

8 

Z1-1ST  FLR  WEST  0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

Zone 

8  Total/Ave.  0.172 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.462 

0.317 

99.4 

19.22 

9 

22-1ST  FLR  WEST  0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14.73 

Zone 

9  Total/Ave.  0.388 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

74.0 

14-73 

10 

21-2M0  FLR  WEST  0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

Zone 

10  Total/Ave.  0.177 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.462 

0.317 

144.4 

29.16 

11 

Z2-2HD  FLR  WEST  0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

Zone 

11  Total/Ave.  0.240 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

134.1 

27.41 

System 

2  Total/Ave.  0.472 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.446 

0.317 

152.2 

30.37 

12 

Z3-BSMT  SOUTH  0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

Zone 

12  Total/Ave.  0.578 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

273.6 

53.77 

13 

Z2-BSHT  SOUTH  0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

Zone 

13  Total/Ave.  0.565 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.317 

196.0 

38.34 

14 

Zl-BSHT  SOUTH  0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

Zone 

14  Total/Ave.  0.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.550 

0.317 

247.9 

49.10 

15 

Z1-1ST  FLR  SOUTH  0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

Zone 

15  Total/Ave.  0.217 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

96.7 

18.97 

16 

22-IST  FLR  SOUTH  0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

Zone 

16  Total/Ave.  0.250 

0.000 

0.000 

0.000 

0.000 

0.653 

0.706 

0.431 

0.317 

55.2 

10.96 

17 

Z3-1ST  FLR  SOUTH  0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

Zone 

17  Total/Ave.  0.130 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.438 

0.317 

61.0 

11.82 

18 

Z3-2ND  FLR  SOUTH  0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

Zone 

18  Total/Ave.  0.187 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

112.1 

23.09 

19 

Z1-2HD  FLR  SOUTH  0.237 

0.000 

0.000 

0.000 

0.070 

0,000 

0.000 

0.438 

0.317 

141.0 

28.94 

Zone 

19  Total/Ave.  0.237 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

141.0 

28.94 

20 

Z2-2H0  FLR  SOUTH  0.151 

0.000 

0.000 

0.000 

0-070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

Zone 

20  Total/Ave.  0.151 

0.000 

0.000 

0.000 

0.070 

0.000 

0.000 

0.438 

0.317 

107.3 

22.16 

System 

3  Total/Ave.  0.417 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.437 

0.317 

129.1 

25.81 

Building  0.423 

0.000 

0.000 

0.000 

0.070 

0.653 

0.706 

0.442 

0.317 

137.5 

27.43 
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Number  of 


Floor 
Area/D  upl 


Room 

Number 

Description 

Duplicate 
Fir  Rm 

Room 

<sqft) 

1 

Zl-BSMT  EAST 

1 

1 

3,595 

Zone 

2 

1  Total/Ave. 
Z1-1ST  FLR  EAST 

1 

1 

1,595 

Zone 

3 

2  Total/Ave. 
Z2-1ST  FLR  EAST 

1 

1 

2,640 

Zone 

4 

3  Total/Ave. 
Z1*2ND  FLR  EAST 

1 

1 

1,595 

Zone 

5 

4  Total/Ave. 
Z2-2N0  FLR  EAST 

1 

1 

2,640 

Zone 

System 

6 

5  Total/Ave. 
1  Total/Ave. 

Z1-BSMT  WEST 

1 

1 

3,280 

Zone 

7 

6  Total/Ave. 

22-BSMT  WEST 

1 

1 

315 

Zone 

8 

7  Total/Ave. 

Z1-1ST  FLR  WEST 

1 

1 

1,595 

Zone 

9 

8  Total/Ave- 

Z2-1ST  FLR  WEST 

1 

1 

2,640 

Zone 

10 

9  Total/Ave. 

Z1-2M0  FLR  WEST 

1 

1 

1,595 

Zone 

11 

10  Total/Ave. 
Z2-2ND  FLR  WEST 

1 

1 

2,640 

Zone 

System 

12 

11  Total/Ave, 
2  Total/Ave. 

Z3-BSMT  SOUTH 

1 

1 

2,202 

Zone 

System 

Building 


20  Total/Ave. 
3  Total/Ave- 


BUILOING  AREAS 


Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

3,595 

8,458 

0 

0 

0 

0 

0 

0 

247 

3,595 

.  8,458 

0 

0 

0 

0 

0 

0 

247 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

1,595 

2,145 

0 

0 

0 

0 

0 

0 

1,368 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

2,640 

858 

0 

0 

0 

0 

0 

0 

2,574 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

1,595 

3,045 

0 

0 

0 

1,595 

0 

0 

1,368 

2,640 

CM 

0 

0 

0 

2,640 

0 

0 

2,574 

2,640 

2,748 

0 

0 

0 

2,640 

0 

0 

2,574 

12,065 

17,254 

0 

0 

0 

4,235 

0 

0 

8,132 

Zone  12  Total/Ave- 

13  Z2-BSMT  SOUTH  1  1  3,780 

Zone  13  Total/Ave. 

14  21-BSMT  SOUTH  1  1  3,685 

Zone  14  Total/Ave. 

15  21-1ST  FLR  SOUTH  1  1  4,089 

Zone  15  Total/Ave. 

16  Z2-1ST  FLR  SOUTH  1  1  6,002 

Zone  16  Total/Ave. 

17  Z3-1ST  FLR  SOUTH  1  1  3,430 

Zone  17  Total/Ave. 

18  Z3-2N0  FLR  SOUTH  1  1  5,763 

Zone  18  Total/Ave, 

19  Z1-2N0  FLR  SOUTH  1  1  2,077 

Zone  19  Total/Ave. 

20  Z2-2N0  FLR  SOUTH  1  1  5,681 


3,280 

3,280 

315 

315 

1,595 

1,595 

2,640 

2,640 

1,595 

1,595 

2,640 

2,640 

12,065 

2,202 

2,202 

3,780 

3,780 

3,685 

3,685 

4,089 

4,089 

6,002 

6,002 

3,430 

3,430 

5,763 

5,763 

2,077 

2,077 

5,681 

5,681 

36,710 

60,840 


5,763 

5,763 

909 

909 

2,784 

2,784 

1,080 

1,080 

2,565 

2,565 

2,523 

2,523 

15,624 

6,539 

6,539 

9,473 

9,473 

8,091 

8,091 

6,168 

6,168 

2,415 

2,415 

2,352 

2,352 

3,444 

3,444 

930 

930 

2,220 

2,220 

41,631 

74,509 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 
0 
0 
0 
0 
0 
0 
0 

1,595 

1,595 

2,640 

2,640 

4,235 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5,763 

5,763 

2,077 

2,077 

5,681 

5,681 

13,521 

21,991 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

501 

501 

0 

0 

0 

0 

0 

0 

0 

0 

501 

501 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

14 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 


0 

0 

0 

1,368 

1,368 

2,574 

2,574 

1,368 

1,368 

2,574 

2,574 

7,884 

0 

0 

0 

0 

49 

49 

2,628 

2,628 

3,171 

3,171 

2,475 

2,475 

3,348 

3,348 

2,313 

2,313 

3,393 

3,393 

17,378 

33,393 
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SYSTEM  LOAD 


PROFILE 


System  Totals 


Percent 

-  Cooling  Load 

.... 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

m 

<Btuh) 

<X) 

(Cfm) 

<X) 

(Cfm) 

(%) 

0  - 

5 

6.8 

6 

482 

-106,312 

34 

1,682 

3,803.8 

0 

0 

0.0 

0 

0 

5  - 

10 

13.6 

6 

490 

-212,625 

26 

1,286 

7,607.7 

0 

0 

0.0 

0 

0 

10  - 

15 

20.4 

10 

836 

-318,937 

17 

825 

11,411.5 

0 

0 

0.0 

0 

0 

15  - 

20 

27.2 

7 

580 

-425,249 

10 

487 

15,215.4 

0 

0 

0.0 

0 

0 

20  - 

25 

34.0 

10 

854 

-531,561 

7 

355 

19,019.2 

0 

0 

0.0 

0 

0 

25  - 

30 

40.8 

6 

486 

-637,874 

4 

175 

22,823.1 

1 

118 

0.0 

0 

0 

30  • 

35 

47.6 

8 

673 

-744,186 

3 

147 

26,626.9 

10 

887 

0.0 

0 

0 

35  - 

40 

54.4 

7 

585 

-850,498 

0 

10 

30,430.8 

19 

1,697 

0.0 

0 

0 

40  - 

45 

61.2 

5 

413 

-956,811 

0 

0 

34,234.6 

14 

1,207 

0.0 

0 

0 

45  - 

50 

68.0 

6 

521 

-1,063,123 

0 

0 

38,038.5 

15 

1,288 

0.0 

0 

0 

50  - 

55 

74.8 

6 

506 

-1,169,435 

0 

0 

41,842.3 

12 

1,093 

0.0 

0 

0 

55  - 

60 

81.6 

4 

349 

-1,275,748 

0 

0 

45,646.2 

9 

801 

0.0 

0 

0 

60  - 

65 

88.4 

4 

330 

-1,382,060 

0 

0 

49,450.0 

4 

392 

0.0 

0 

0 

65  - 

70 

95.2 

3 

267 

-1,488,372 

0 

0 

53,253.9 

3 

231 

0.0 

0 

0 

70  - 

75 

102.0 

3 

259 

-1,594,685 

0 

0 

57,057.7 

3 

233 

0.0 

0 

0 

75  - 

80 

108.8 

2 

147 

-1,700,997 

0 

0 

60,861.5 

3 

232 

0.0 

0 

0 

80  - 

85 

115.6 

3 

258 

-1,807,309 

0 

0 

64,665.4 

2 

154 

0.0 

0 

0 

85  - 

90 

122.4 

1 

97 

-1,913,622 

0  Tt  0 

68,469.2 

2 

146 

0.0 

0 

0 

90  - 

95 

129.2 

1 

90 

-2,019,934 

.J  0 

72,273.1 

1 

89 

0.0 

0 

0 

95  - 

100 

136.0 

6 

537 

-2,126,246 

0 

0 

76,076.9 

2 

192 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

3,793 

0.0 

0 

0 

0.0 

0 

8,760 
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MAIN  SYSTEM  COOLING  -  ALTERNATIVE  1 
MODIFIED  CONFIGURATION  -  BUILDING  300 

. PEAK  COOLING  LOADS 

(Main  System) 


-  Space  - 

---- 

Coil . 

Peak 

OA 

Rm  Supp. 

Space 

Space 

Space 

Peak 

OA 

Rm  Supp. 

Coil 

Coil 

Coil 

Time 

Cond. 

Dry 

Dry 

Air 

Ser^. 

Lat. 

Time 

Cond,  Dry 

Dry 

Air 

Sens. 

Lat. 

Room 

Mo/Hr 

DB/WB  Bib 

Bulb 

Flow 

Load 

Load  Mo/Hr 

OB/WB  Bib 

Bulb 

Flow 

Load 

Load 

Number 

Description 

<F) 

(F) 

(F) 

(Cfm) 

(Btiii) 

(Btuh) 

(F)  (F) 

<F) 

(Cfm) 

(Btuh) 

(Btuh) 

1 

Zl-BSMT  EAST 

7/15 

98  64 

76 

55.0 

360 

7,243 

4,682 

7/15 

98 

64 

76 

55.0 

360 

7,508 

4,554 

Zone 

1  Total/Ave. 

98  64 

76 

55.0 

360 

7,243 

4,682 

98 

64 

76 

55,0 

360 

7,508 

4,554 

Zone 

1  Block 

7/15 

98  64 

76 

55.0 

360 

7,243 

4,682 

7/15 

98 

64 

76 

55.0 

360 

7,508 

4,554 

2 

21 -1ST  FLR  EAST 

7/16 

97  64 

76 

55.0 

1,147 

23,065 

1,676 

7/16 

97 

64 

76 

55.0 

1,247 

26,335 

1,269 

Zone 

2  Total/Ave. 

97  64 

76 

55.0 

1,147 

23,065 

1,676 

97 

64 

76 

55.0 

1,247 

26,335 

1,269 

Zone 

2  Block 

7/16 

97  64 

76 

55.0 

1,147 

23,065 

1,676 

7/16 

97 

64 

76 

55.0 

1,247 

26,335 

1,269 

3 

Z2-1ST  FLR  EAST 

7/16 

97  64 

74 

55.0 

6,858 

124,761 

1,149 

7/16 

97 

64 

74 

55.0 

7,108 

136,197 

-1,285 

Zone 

3  Total/Ave. 

97  64 

74 

55.0 

6,858 

124,761 

1,149 

97 

64 

74 

55.0 

7,108 

136,197 

-1,285 

Zone 

3  Block 

7/16 

97  64 

74 

55.0 

6,858 

124,761 

1,149 

7/16 

97 

64 

74 

55.0 

7,108 

136,197 

-1,285 

4 

Z1-2M0  FLR  EAST 

7/16 

97  64 

76 

55.0 

1,122 

22,551 

1,296 

7/16 

97 

64 

76 

55.0 

1,348 

27,957 

898 

Zone 

4  Total/Ave. 

97  64 

76 

55.0 

1,122 

22,551 

1.296 

97 

64 

76 

55.0 

1,348 

27,957 

898 

Zone 

4  Block 

7/16 

97  64 

76 

55.0 

1,122 

22,551 

1,296 

7/16 

97 

64 

76 

55,0 

1,348 

27,957 

898 

5 

22-2MO  FLR  EAST 

7/16 

97  64 

74 

55.0 

2,890 

52,575 

1,909 

7/16 

97 

64 

74 

55.0 

3,358 

63,070 

883 

Zone 

5  Total/Ave- 

97  64 

74 

55.0 

2,890 

52,575 

1,909 

97 

64 

74 

55.0 

3,358 

63,070 

883 

Zone 

5  Block 

7/16 

97  64 

74 

55,0 

2,890 

52,575 

1,909 

7/16 

97 

64 

74 

55.0 

3,358 

63,070 

883 

System 

1  Total/Ave. 

97  64 

74 

55.0 

12,377 

230,196 

10,712 

97 

64 

74 

55,0 

13,420 

261,066 

6,318 

System 

1  Block 

7/16 

97  64 

74 

55.0 

12,374 

230,153 

10,712 

7/16 

97 

64 

74 

55,0 

13,418 

265,201 

6,318 

6 

21-BSMT  WEST 

7/15 

98  64 

76 

55.0 

252 

5,077 

2,680 

7/15 

98 

64 

76 

55,0 

251 

5,590 

2.645 

Zone 

6  Total/Ave. 

98  64 

76 

55.0 

252-.^.^  5,077 

2,680 

98 

64 

76 

55.0 

251 

5,590 

2.643f 

Zone 

6  Block 

7/15 

98  64 

76 

55.0 

252 

5,077 

2,680 

7/15 

98 

64 

76 

55.0 

251 

5,590 

2,643 

7 

Z2-BSMT  WEST 

7/15 

98  64 

76 

76.0 

0 

0 

-16 

7/15 

98 

64 

76 

76,0 

0 

0 

-16 

ZOTte 

7  Total/Ave. 

98  64 

76 

76.0 

0 

0 

-16 

98 

64 

76 

76.0 

0 

0 

-16 

Zone 

7  Block 

7/15 

98  64 

76 

76.0 

0 

0 

-16 

7/15 

98 

64 

76 

76.0 

0 

0 

-16 

8 

21 -1ST  FLR  WEST 

7/16 

97  64 

76 

55.0 

1,403 

28,209 

1,427 

7/16 

97 

64 

76 

55.0 

1,597 

33,408 

1,220 

Zone 

8  Total/Ave. 

97  64 

76 

55.0 

1,403 

28,209 

1,427 

97 

64 

76 

55.0 

1,597 

33,408 

1,220 

Zone 

8  Block 

7/16 

97  64 

76 

55-0 

1,403 

28,209 

1,427 

7/16 

97 

64 

76 

55.0 

1,597 

33,408 

1,220 

9 

Z2-1ST  FLR  WEST 

7/16 

97  64 

74 

55.0 

7,189 

130,780 

606 

7/16 

97 

64 

74 

55.0 

7,367 

142,485 

-453 

Zone 

9  Total/Ave. 

97  64 

74 

55.0 

7,189 

130,780 

606 

97 

64 

74 

55.0 

7,367 

142,485 

-453 

Zone 

9  Block 

7/16 

97  64 

74 

55.0 

7,189 

130,780 

606 

7/16 

97 

64 

74 

55.0 

7,367 

142,485 

-453 

10 

Z1-2NO  FLR  WEST 

7/16 

97  64 

76 

55.0 

1,355 

27,237 

1,427 

7/16 

97 

64 

76 

55.0 

1,665 

34,300 

1,228 

Zone 

10  Total/Ave. 

97  64 

76 

55.0 

1,355 

27,237 

1,427 

97 

64 

76 

55.0 

1,665 

34,300 

1,228 

Zone 

10  Block 

7/16 

97  64 

76 

55.0 

1,355 

27,237 

1,427 

7/16 

97 

64 

76 

55.0 

1,665 

34,300 

1,228 

11 

22-2M0  FLR  WEST 

7/16 

97  64 

74 

55.0 

10,823 

196,903 

2,126 

7/16 

97 

64 

74 

55.0 

11,236 

213,448 

532 

Zone 

11  Total/Ave. 

97  64 

74 

55.0 

10,823 

196,903 

2,126 

97 

64 

74 

55.0 

11,236 

213,448 

532 

Zone 

11  Block 

7/16 

97  64 

74 

55.0 

10,823 

196,903 

2,126 

7/16 

97 

64 

74 

55.0 

11,236 

213,448 

532 

System 

2  Total/Ave. 

97  64 

74 

55.0 

21,022 

388,205 

8,250 

97 

64 

74 

55.0 

22,117 

429,231 

5,154 

System 

2  Block 

7/16 

97  64 

74 

55.0 

20,843 

384,909 

8,250 

7/16 

97 

64 

74 

55.0 

21,939 

432,290 

5,154 

12 

Z3-BSMT  SOUTH 

7/15 

98  64 

76 

55.0 

171 

3,447 

2.882 

7/15 

98 

64 

76 

55.0 

170 

3,622 

2,847 

Zone 

12  Total/Ave. 

98  64 

76 

55.0 

171 

3,447 

2,882 

98 

64 

76 

55.0 

170 

3,622 

2,847 

Zone 

12  Block 

7/15 

9B  64 

76 

55.0 

171 

3,447 

2,882 

7/15 

98 

64 

76 

55.0 

170 

3,622 

2,847 

13 

Z2-BSMT  SOUTH 

7/15 

98  64 

74 

55.0 

9,443 

171,787 

1,629 

7/15 

98 

64 

74 

55.0 

9,304 

184,449 

-297 

Zone 

13  Total/Ave. 

98  64 

74 

55.0 

9,443 

171,787 

1,629 

98 

64 

74 

55.0 

9,304 

184,449 

-297 

Zone 

13  Block 

7/15 

98  64 

74 

55.0 

9,443 

171,787 

1,629 

7/15 

98 

64 

74 

55.0 

9,304 

184,449 

-297 

14 

Z1-BSMT  SOUTH 

7/15 

98  64 

74 

55.0 

1,044 

18,994 

2,966 

7/15 

98 

64 

74 

55.0 

916 

18,329 

2,753 

Zone 

14  Total/Ave. 

98  64 

74 

55.0 

1,044 

18,994 

2,966 

98 

64 

74 

55.0 

916 

18,329 

2,753 
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Zone  14  Block  7/15 

98  64 

74 

55.0 

1,044 

18,994 

2,966 

7/15 

98 

64  74 

55.0 

916 

18,329 

2,753 

15  21 -1ST  FLR  SOUTH  7/16 

97  64 

76 

55.0 

2,654 

53,369 

5,180 

7/16 

97 

64  76 

55.0 

2,923 

61,795 

4,639 

Zone  15  Total /Ave. 

97  64 

76 

55.0 

2,654 

53,369 

5,180 

97 

64  76 

55.0 

2,923 

61,795 

4,639 
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MAIM  SYSTEM  COOLING  -  ALTERNATIVE  1 
MODIFIED  CONFIGURATION  -  BUILDING  300 


PEAK  COOLING  LOADS 
(Main  System) 


Space 


Coil 


Peak 

OA 

Rm  Supp. 

Space 

Space 

Space 

Peak 

OA  Rm  Supp. 

Coil 

Coil 

Coi  1 

Time 

Cond. 

Dry 

Dry 

Air 

Sens. 

Lat. 

Time 

Cond.  Dry 

Dry 

Air 

S^is. 

Lat. 

Room 

Mo/Hr 

08/UB  Bib 

Bulb 

Flow 

Load 

Load  Ho/Hr 

OB/WS  Bib 

Bulb 

Flow 

Load 

Load 

Number 

Description 

(F) 

(F) 

(F) 

(Cfm) 

(Btuh) 

(Btuh) 

(F)  <F) 

(F) 

(Cfm) 

(Btuh) 

(Btuh) 

Zone 

15 

Block 

7/16 

97  64 

76 

55.0 

2.654 

53,369 

5,180 

7/16 

97 

64  76 

55.0 

2,923 

61,795 

4,639 

16 

Z2-1ST  FLR  SOUTH  7/12 

93  62 

76 

55.0 

5,263 

105,825 

3,125 

7/12 

93 

62  76 

55.0 

5,430 

114,518 

2,052 

Zone 

16 

Total/Ave. 

93  62 

76 

55.0 

5,263 

105,825 

3,125 

93 

62  76 

55.0 

5,430 

114,518 

2,052 

Zone 

16 

Block 

7/12 

93  62 

76 

55.0 

5,263 

105,825 

3,125 

7/12 

93 

62  76 

55.0 

5,430 

114,518 

2,052 

17 

Z3-1ST  FLR  SOUTH  7/16 

97  64 

74 

55.0 

2,792 

50,794 

2,573 

7/16 

97 

64  74 

55.0 

2,945 

57,064 

2,004 

Zone 

17 

Total/Ave. 

97  64 

74 

55.0 

2,792 

50,794 

2,573 

97 

64  74 

55.0 

2,945 

57,064 

2,004 

Zone 

17 

Block 

7/16 

97  64 

74 

55.0 

2,792 

50,794 

2,573 

7/16 

97 

64  74 

55.0 

2,945 

57,064 

2,004 

18 

Z3-2tl0  FLR  SOUTH  7/16 

97  64 

74 

55.0 

10,321 

187,763 

2,575 

7/16 

97 

64  74 

55.0 

11,188 

212,225 

470 

Zone 

18 

Total/Ave. 

97  64 

74 

55.0 

10,321 

187,763 

2,575 

97 

64  74 

55.0 

11,188 

212,225 

470 

Zone 

18 

Block 

7/16 

97  64 

74 

55.0 

10,321 

187,763 

2,575 

7/16 

97 

64  74 

55.0 

11,188 

212,225 

470 

19 

Z1-2NO  FLR  SOUTH  7/16 

97  64 

76 

55.0 

1,378 

27,716 

212 

7/16 

97 

64  76 

55.0 

1,709 

35,382 

-69 

Zone 

19 

Total/Ave. 

97  64 

76 

55.0 

1,378 

27,716 

212 

97 

64  76 

55.0 

1,709 

35,382 

-69 

Zone 

19 

Block 

7/16 

97  64 

76 

55.0 

1,378 

27,716 

212 

7/16 

97 

64  76 

55.0 

1,709 

35,382 

-69 

20 

Z2“2MD  FLR  SOUTH  7/16 

97  64 

74 

55.0 

10,380 

188,845 

5,241 

7/16 

97 

64  74 

55.0 

11,146 

212,139 

3,124 

Zone 

20 

Total/Ave. 

97  64 

74 

55.0 

10,380 

188,845 

5,241 

97 

64  74 

55.0 

11,146 

212,139 

3,124 

Zone 

20 

Block 

7/16 

97  64 

74 

55.0 

10,380 

188,845 

5,241 

7/16 

97 

64  74 

55.0 

11,146 

212,139 

3,124 

System 

3 

Total/Ave. 

97  64 

74 

55.0 

43,447 

808,540 

26,384 

97 

64  74 

55.0 

45,731 

899,523 

17,523 

System 

3 

Block 

7/16 

97  64 

74 

55.0 

42,859 

1797,607 

26,384 

7/16 

97 

64  74 

55.0 

45,144 

905,508 

17,5231 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

BUILDING  COOL-HEAT  DEMAND  -  ALTERNATIVE  1 
MODIFIED  CONFIGURATION  -  BUILDING  300 


July 

Hour  OADB  OAWB 

1  79.5  63.5 

2  77.5  62.1 

3  75.7  61.1 

4  74.4  60.2 

5  73.6  60.9 

6  73.4  61.6 

7  73.9  62.1 

8  75.4  61.8 

9  77.9  62.6 

10  80.9  63.8 

11  84.3  64.4 

12  87.6  65.8 

13  90.7  66.9 

14  93.1  67.6 

15  94.6  68.3 

16  95.1  68.6 

17  94.9  68.4 

18  94.1  67.9 

19  92.8  67.8 

20  91.0  66.7 

21  89.0  66.7 

22  86.7  66.5 

23  84.3  66.1 

24  81.8  65.0 

August 

Hour  OADB  OAUB 

1  77.6  62.9 

2  75.5  62.1 

3  73.8  61.5 

4  72.5  61.0 

5  71.6  61.2 

6  71.4  61.8 

7  71.9  62.1 

8  73.5  63.0 

9  75.9  63.2 

10  79.0  64.2 

11  82.4  65.0 

12  85.8  66.1 

13  88.9  67.1 

14  91.3  67.7 

15  92.9  67.5 

16  93.4  67.4 

17  93. r  67.0 

18  92.3  66.7 

19  91.0  66.7 

20  89.2  66.5 

21  87.2  66.5 

22  84.8  66.3 

23  82,4  65,7 

24  79.9  64.4 


-  Design  - 

Htg  Btuh  Clg  Ton 
0  83.5 

0  78.8 

0  75.0 

0  71.3 

0  68.4 

0  66-1 

0  64.5 

0  72.2 

0  97.8 

0  109.0 

0  123.4 

0  134.8 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  120.1 

0  110.4 

0  102.0 

0  94.5 

0  89.5 

-  Design  . 

Htg  Btuh  Clg  Ton 
0  92.4 

0  78.1 

0  72.5 

0  68.5 

0  65.1 

0  62.3 

0  60.9 

0  68.7 

0  96.2 

0  109.8 

0  125,3 

0  135.8 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  135.3 

0  114.9 

0  110.0 

0  101.0 

0  90.3 

0  84.6 


-  Weekday  - 

Htg  Btuh  Clg  Ton 
0  82.7 

0  79.1 

0  75.4 

0  72.2 

0  69,1 

0  67.4 

0  65.8 

0  72.2 

0  100.2 

0  115.9 

0  129.3 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136o0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  121.2 

0  115.0 

0  113.2 

0  108.8 

T 

-----  Weekday 
Htg  Btuh  Clg  Ton 
0  79.1 

0  76.7 

0  72.7 

0  69.5 

0  66.4 

0  63.9 

0  62.0 

0  71.0 

0  98.5 

0  111.7 

0  126.3 

0  135.8 

0  136.0 

0  136.0 

0  136,0 

0  136.0 

0  136.0 

0  136,0 

0  136.0 

P  130.0 

0  114.3 

0  113.0 

0  110,7 

0  102.3 


.  Saturday - 

Htg  Btuh  Clg  Ton 

0  97.8 

0  88.0 

0  83.1 

0  78.9 

0  75.2 

0  73.4 

0  71.4 

0  69.0 

0  69.1 

0  73.1 

0  75.1 

0  81.0 

0  85.4 

0  90.2 

0  94.8 

0  98.3 

0  101.9 

0  103.8 

0  106.1 

0  106.0 

0  104.1 

0  103.8 

0  101.1 

0  95.8 

----  Saturday - 

Htg  Btuh  Clg  Ton 
0  90.9 

0  85.7 

0  80.4 

0  76.1 

0  71.9 

0  68.3 

0  65.5 

0  66.0 

0  65.1 

0  67.0 

0  70.4 

0  74.7 

0  80.9 

0  85.1 

0  89.4 

0  93.4 

0  96.5 

0  97.6 

0  99.7 

0  100.5 

0  99.4 

0  97.9 

0  94.7 

0  89.4 


.  Sunday  . 

Htg  Btuh  Clg  Ton 

0  90.7 

0  84.5 

0  80.0 

0  76.2 

0  72.8 

0  71.1 

0  69.3 

0  67.2 

0  67.4 

0  71.3 

0  73.6 

0  79.3 

0  83,9 

0  88.7 

0  93,3 

0  96.9 

0  100.6 

0  102.6 

0  105.0 

0  105.0 

0  103.2 

0  103.0 

0  100.5 

0  95.2 

----  Sunday  . 

Htg  Btuh  Clg  Ton 

0  84.4 

0  79.8 

0  75.4 

0  71,8 

0  68.6 

0  66,1 

0  64.1 

0  64.7 

0  63.8 

0  65.7 

0  69.2 

0  73.4 

0  79.5 

0  83.7 

0  88.1 

0  92.2 

0  95.3 

0  96.6 

0  98.7 

0  99.5 

0  98.5 

0  97.1 

0  94.0 

0  88.8 


.  Monday  - 

Htg  Btuh  Clg  Ton 
0  89.0 

0  82.9 

0  78.5 

0  74.7 

0  71.3 

0  69.5 

0  67.6 

0  73.8 

0  102.5 

0  118.6 

0  130.8 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  125.2 

0  115.0 

0  113.2 

0  109.7 

-  Monday  - 

Htg  Btuh  Clg  Ton 
0  82.6 

0  78.2 

0  73,8 

0  70.2 

0  67.0 

0  64.4 

0  62.4 

0  71.4 

0  98.9 

0  112.0 

0  126.5 

0  135.5 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  136.0 

0  135.5 

0  114.6 

0  113.3 

0  110.9 

0  100.6 
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COLD  THERMAL  STORAGE  -  ALTERNATIVE  1 


- iUILDIHG  COOLIMG  DEMANDS  AND  THERMAL  STORAGE— 


January 


'Cl  ■ 


Design 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAWB 

Load 

Load 

Demand 

Capacity 

ur 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

32.8 

22,9 

0.0 

0.0 

0.0 

1,000 

2 

31.5 

21.9 

3.6 

3.6 

2.8 

1,000 

3 

30.4 

20.9 

5.1 

5.1 

3.9 

1,000 

4 

29.6 

20.4 

4.6 

4.6 

3.5 

1,000 

5 

29.4 

20.0 

4.1 

4.1 

3.1 

1,000 

6 

29.9 

20.7 

3.8 

3.8 

2.9 

1,000 

7 

31.2 

22.0 

3.6 

3.6 

2.8 

1,000 

8 

33.6 

24.0 

5.4 

5.4 

4.1 

1,000 

9 

37,0 

26.5 

18.7 

0.0 

0.0 

981 

10 

40.9 

28.5 

24.4 

0.0 

0.0 

957 

11 

45.4 

30.7 

30.8 

0.0 

0.0 

926 

12 

49,6 

34.1 

37.2 

0.0 

0.0 

889 

13 

52.7 

36.1 

41.1 

0.0 

0.0 

848 

14 

54.8 

36.7 

44.8 

0.0 

0.0 

803 

15 

55.6 

37.2 

48.5 

0.0 

0.0 

755 

16 

54,8 

36.8 

51.7 

0.0 

0.0 

703 

17 

53.0 

35.6 

40.6 

0.0 

0.0 

662 

18 

50-1 

34.0 

33.8 

0.0 

0.0 

629 

19 

46.7 

31.7 

29-2 

0.0 

0.0 

599 

20 

43.3 

29.9 

23.4 

300.0 

219.0 

876 

21 

40.4 

28.1 

20.0 

144.0 

114.6 

1,000 

22 

37.8 

26.4 

17.3 

17.3 

13.1 

1,000 

23 

35.7 

24.9 

14-4 

14.4 

11.0 

1,000 

24 

34.1 

23.9 

11.3 

11.3 

8.6 

1,000 

-  Weekday  — 

Typical  Cooling  Chiller  Chiller 
OADB  OAUB  Load  Load  Deinand 
<F)  <F)  (Ton)  (Ton)  (kW) 


- . — . . — Saturday . . 

Storage  Cooling  Chiller  Chiller  Storage 
Capacity  Load  Load  Oeinand  Capacity 
(Ton-Hr)  (Ton)  (Ton)  (kW)  (Ton-Hr) 


D14-18 


15 

50.4 

35.9 

41.1 

0.0 

0.0 

793 

12.3 

0.0 

0.0 

957 

16 

52.3 

37.3 

44.2 

0.0 

0.0 

748 

14.7 

0.0 

0.0 

942 

17 

52.9 

37.7 

33.9 

0.0 

0.0 

715 

16.7 

0.0 

0.0 

925 
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COLD  THERMAL  STORAGE  -  ALTERNATIVE  1  J  U 

- BUILDING  COOLING  DEMANDS  AND  THERMAL  STORAGE - 

April 


Design 


Design 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAWB 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

<F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

58.1 

38.1 

38.3 

38.3 

27.6 

1,000 

2 

56.8 

37.7 

35.5 

35.5 

25.8 

1,000 

3 

55.8 

37.2 

33.4 

33.4 

24.5 

1,000 

4 

55.1 

36.9 

31.4 

31.4 

23.2 

1,000 

5 

54.8 

37.0 

29.8 

29.8 

22.1 

1,000 

6 

55.3 

37.6 

28.8 

28.8 

21.5 

1,000 

7 

56.6 

39.2 

28.5 

28.5 

21.3 

1,000 

8 

58.8 

40.0 

33.0 

33.0 

24.2 

1,000 

9 

62.1 

41-3 

48.3 

0.0 

0.0 

952 

10 

65.8 

42.9 

55.0 

0.0 

0.0 

897 

11 

70.1 

45.3 

63.0 

0-0 

0.0 

834 

12 

74.1 

47.5 

71.5 

0.0 

0.0 

762 

13 

77.1 

49.2 

82.7 

0.0 

0.0 

679 

14 

79.1 

50.3 

90.1 

0.0 

0-0 

589 

15 

79.8 

50.5 

95.8 

0.0 

0.0 

493 

16 

79.1 

49.5 

103.0 

0.0 

0.0 

390 

17 

77.3 

48.5 

87.2 

0-0 

0.0 

303 

18 

74.6 

46.8 

76.9 

0.0 

0-0 

226 

19 

71.3 

45.2 

70.0 

0.0 

0.0 

156 

20 

68.1 

44.0 

62.2 

300.0 

221.7 

394 

21 

65.3 

42.6 

57.6 

300.0 

221.7 

637 

22 

62.8 

41.2 

53.9 

300.0 

222.0 

883 

23 

60.8 

40.2 

49.1 

166.4 

126-5 

1,000 

24 

59.3 

39.1 

45.3 

45.3 

32.1 

1,000 

_ 

Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

<F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

60.6 

41.7 

39.2 

39.2 

28.2 

1,000 

39.6 

39.6 

28.4 

1,000 

2 

58.2 

40.7 

36.7 

36.7 

26.5 

1,000 

37.0 

37.0 

26.7 

1,000 

3 

56.1 

39,5 

34.4 

34.4 

25.1 

1,000 

34.7 

34.7 

25.3 

1,000 

4 

54.4 

38.6 

32.5 

32.5 

23.9 

1,000 

32-9 

32.9 

24,1 

1,000 

5 

53.1 

38.1 

30.5 

30.5 

22.6 

1,000 

30.9 

30-9 

22.8 

1,000 

6 

52.3 

38,1 

28.9 

28.9 

21.6 

1,000 

29.4 

29.4 

21.8 

1,000 

7 

52.0 

39.1 

27.6 

27.6 

20.7 

1,000 

28.0 

28.0 

21.0 

1,000 

8 

52.8 

38.7 

31.2 

31-2 

23.0 

1,000 

27.2 

27.2 

20.4 

1,000 

9 

54.9 

39.2 

46.0 

0-0 

0.0 

954 

27.2 

0.0 

0.0 

973 

10 

58.2 

40-5 

51.9 

0.0 

0.0 

902 

28.0 

0.0 

0.0 

945 

11 

62.3 

43.0 

58-7 

0.0 

0.0 

843 

29.7 

0.0 

0.0 

915 

12 

66-7 

45.8 

66.5 

0.0 

0.0 

777 

32.2 

0.0 

0.0 

883 

13 

70.7 

48.3 

73.7 

0.0 

0.0 

703 

34.9 

0.0 

0.0 

848 

14 

74.1 

50-5 

81.8 

0.0 

0.0 

621 

37.8 

0.0 

0.0 

810 

D14-19 

15 

76.2 

51-5 

87.4 

0-0 

0.0 

534 

40.4 

0.0 

0.0 

770 

16 

77.0 

51-0 

91.6 

0.0 

0.0 

443 

42.4 

0.0 

0.0 

727 

17 

76.7 

50.7 

73.5 

0.0 

0.0 

369 

44.0 

0.0 

0.0 

683 
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COLD 

THERMAL 

STORAGE  -  ALTERNATIVE  1 

ro 

WUVVIt  S.V.7 

Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

18 

52.6 

37.9 

27.9 

0.0 

0.0 

687 

18.0 

0.0 

0.0 

907 

19 

51.6 

38,7 

24.8 

0.0 

0.0 

662 

19.1 

0.0 

0.0 

888 

20 

50.1 

38.3 

20.7 

300.0 

219.0 

941 

19.3 

131.1 

108.5 

1,000 

21 

48,0 

37.0 

18.7 

77,5 

58.8 

1,000 

18.5 

18.5 

14.1 

1,000 

22 

45.5 

35.2 

17.1 

17.1 

13.0 

1,000 

17,0 

17,0 

12.9 

1,000 

23 

42.7 

32.9 

14.6 

14.6 

11.1 

1,000 

14,7 

14.7 

11,2 

1,000 

24 

39.8 

30,3 

12.5 

12.5 

9.5 

1,000 

12.6 

12,6 

9.6 

1,000 

Typical 

Coolir^ 

cnifUer 

ChUler 

Storage 

Cooling 

Chiller 

Chiller 

storage 

OADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Moor 

<F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

(Ton) 

(Ton) 

<lcU) 

(Ton-Hr) 

1 

36.9 

28.0 

10.5 

10.5 

8.0 

1,000 

10.1 

10.1 

7,7 

1,000 

2 

34.1 

25.7 

8.0 

8.0 

6.1 

1,000 

7.6 

7.6 

5.8 

1,000 

3 

31.6 

23.5 

6.4 

6.4 

4.9 

1.000 

6.0 

6.0 

4.6 

1,000 

4 

29.5 

21.9 

4.9 

4.9 

3,7 

1,000 

4.8 

4,8 

3.6 

1,000 

5 

28.0 

20,5 

4.3 

4.3 

3.3 

1,000 

4.2 

4.2 

3.2 

1,000 

6 

27.0 

20.1 

4.0 

4.0 

3.0 

1,000 

3.9 

3.9 

2.9 

1,000 

7 

26.7 

20.4 

3.7 

3.7 

2.8 

1,000 

3.6 

3.6 

2,7 

1,000 

8 

27.3 

21.4 

3.3 

3.3 

2.5 

1,000 

4.3 

4.3 

3.3 

1,000 

9 

29.2 

23.1 

3.4 

0.0 

0.0 

997 

T  16.2 

0.0 

0.0 

984 

10 

32.1 

24.4 

3.5 

0.0 

0.0 

99^ 

‘  20.8 

0.0 

0.0 

963 

11 

35.8 

26.3 

3.7 

0.0 

0.0 

989 

25.9 

0.0 

0.0 

937 

12 

39.8 

28.8 

4.2 

0.0 

0.0 

985 

31.2 

0.0 

0.0 

906 

13 

43.9 

31.5 

6.6 

0.0 

0.0 

979 

34,2 

0.0 

0.0 

872 

14 

47.5 

33.8 

9.5 

0.0 

0.0 

969 

37.7 

0.0 

0.0 

834 

15 

50.4 

35,9 

12.2 

0.0 

0.0 

957 

41.1 

0.0 

0.0 

793 

16 

52,3 

37.3 

14.7 

0.0 

0.0 

942 

44.2 

0.0 

0.0 

749 

17 

52.9 

37.7 

16.6 

0.0 

0.0 

926 

33.9 

0.0 

0.0 

715 

18 

52.6 

37.9 

18.0 

0.0 

0.0 

908 

27.9 

0.0 

0,0 

687 

19 

51.6 

38.7 

19.1 

0,0 

0.0 

888 

24.8 

0.0 

0,0 

662 

20 

50.1 

38,3 

19.3 

130.9 

108.3 

1,000 

20.7 

300.0 

219.0 

941 

21 

48.0 

37,0 

18.5 

18.5 

14.1 

1,000 

18.7 

77.4 

58.7 

1,000 

22 

45.5 

35.2 

17.0 

17.0 

12.9 

1,000 

17.1 

17,1 

13,0 

1,000 

23 

42.7 

32.9 

14.7 

14.7 

11.2 

1,000 

14.6 

14.6 

11.1 

1,000 

24 

39.8 

30.3 

12.6 

12.6 

9.6 

1,000 

12.5 

12.5 

9.5 

1,000 
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COLO  THERMAL  STORAGE  -  ALTERNATIVE  1 


Weekday  .  Saturday 


Typical 

Cooling 

Chi  Her 

Chi  Her 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(O 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton’Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

18 

75,9 

49.8 

63.5 

0.0 

0.0 

306 

45.2 

0.0 

0.0 

638 

19 

74.6 

49,3 

57.2 

0.0 

0.0 

248 

45.8 

0.0 

0,0 

592 

20 

72.8 

49,4 

50.4 

300.0 

224.3 

498 

45,7 

300.0 

224.3 

847 

21 

70.7 

48.5 

48.2 

300.0 

223.6 

750 

45.4 

198.7 

146.7 

1,000 

22 

68.3 

47.1 

46.6 

296,8 

220.0 

1,000 

44.1 

44.1 

31.3 

1,000 

23 

65.8 

45.8 

44.3 

44.3 

31.5 

1,000 

42.3 

42.3 

30,1 

1,000 

24 

63.2 

43.8 

41.6 

41.6 

29.7 

1,000 

40.2 

40.2 

28.8 

1,000 

Sunday  -----------  - - -  Monday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAWB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

60.6 

41.7 

37.9 

37.9 

27.4 

1,000 

37.2 

37,2 

26.9 

1,000 

2 

58.2 

40.7 

35.7 

35.7 

25.9 

1,000 

34.9 

34.9 

25.4 

1,000 

3 

56.1 

39.5 

33.6 

33.6 

24.5 

1,000 

32.8 

32.8 

24.1 

1,000 

4 

54.4 

38.6 

31.8 

31.8 

23.4 

1,000 

31.1 

31-1 

22.9 

1,000 

5 

53.1 

38.1 

30.0 

30.0 

22.2 

1,000 

29.2 

29.2 

21.8 

1,000 

6 

52.3 

38.1 

28-5 

28.5 

21.3 

1,000 

27.8 

27.8 

20.8 

1,000 

7 

52.0 

39.1 

27.3 

27.3 

20.5 

1,000 

26.5 

26.5 

20.0 

1,000 

8 

52.8 

38.7 

26.5 

26.5 

20.0 

1,000 

30.2 

30.2 

22.4 

1,000 

9 

54.9 

39,2 

26.6 

0.0 

0.0 

973 -p 

44.7 

0.0 

0.0 

955 

10 

58.2 

40.5 

27.5 

0.0 

0.0 

946 

50.5 

0.0 

0.0 

905 

11 

62.3 

43.0 

29.2 

0.0 

0.0 

9lt^ 

57.4 

0.0 

0.0 

847 

12 

66.7 

45.8 

31.8 

0.0 

0.0 

885 

64.2 

0.0 

0.0 

783 

13 

70.7 

48.3 

34.4 

0.0 

0.0 

851 

67.9 

0.0 

0.0 

715 

14 

74.1 

50.5 

37.4 

0.0 

0-0 

813 

74.5 

0.0 

0.0 

641 

15 

76.2 

51.5 

39.9 

0.0 

0.0 

773 

83.4 

0.0 

0.0 

557 

16 

77.0 

51.0 

42.0 

0.0 

0.0 

731 

87.8 

0.0 

0.0 

470 

17 

76.7 

50.7 

43.6 

0.0 

0.0 

688 

72.9 

0.0 

0.0 

397 

18 

75.9 

49.8 

44.8 

0.0 

0.0 

643 

63.1 

0.0 

0.0 

334 

19 

74.6 

49.3 

45.4 

0.0 

0.0 

597 

56.8 

0.0 

0.0 

277 

20 

72.8 

49.4 

45.4 

300.0 

224.3 

852 

50.1 

300.0 

224.3 

527 

21 

70.7 

48.5 

45,1 

193-0 

143.3 

1,000 

47.9 

300.0 

223.6 

779 

22 

68.3 

47.1 

43.8 

43.8 

31.1 

1,000 

46.3 

267.5 

194.1 

1,000 

23 

65.8 

45.8 

42.0 

42.0 

30,0 

1,000 

44.1 

44.1 

31.3 

1,000 

24 

63.2 

43.8 

39.9 

39.9 

28.6 

1,000 

41.6 

41.6 

29.7 

1,000 
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--BOItDING  COOLING  DEMANDS  AMD  THERMAL  STORAGE 


- Design - - - 

Design  Cooling  Chiller  Chiller  Storage 


■^r^'y^py'  f'P'Jz''  4'  ^ 


Wm^S 

J*  ^;r,-'i ' 


QADB 

OAUB 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

79.1 

56.4 

83.5 

83.5 

58.9 

1.000 

2 

78.0 

55.8 

78.8 

78.8 

54.9 

1.000 

3 

77.2 

55.5 

75.0 

75.0 

51.8 

1.000 

4 

76.5 

55.1 

71.3 

71.3 

48.9 

1.000 

5 

76.3 

55.9 

68.4 

68.4 

47.0 

1,000 

6 

76.7 

56.8 

66.1 

66.1 

45.8 

1.000 

7 

77.8 

57.7 

64.5 

64.5 

45.1 

1.000 

8 

79.8 

57.9 

72.2 

72.2 

50.9 

1.000 

9 

82.6 

59.0 

97.8 

0.0 

0.0 

902 

10 

85.8 

60.3 

109.0 

0.0 

0.0 

793 

11 

89.5 

61.3 

123.4 

0.0 

0.0 

670 

12 

93.0 

62,7 

134.8 

0.0 

0.0 

535 

13 

95.6 

63.5 

136.0 

0.0 

0.0 

399 

14 

97.3 

63.9 

136.0 

0.0 

0.0 

263 

15 

98.0 

64.0 

136.0 

0.0 

0.0 

127 

16 

97.3 

63.6 

136.0 

8.9 

7.2 

0 

17 

95.8 

62.6 

136.0 

136.0 

108.8 

0 

18 

93.4 

61.3 

136.0 

136.0 

107.4 

0 

19 

90.6 

60.1 

136.0 

136.0 

106,1 

0 

^  20 

87.8 

58.5 

120.1 

300.0 

235.8 

180 

21 

85.4 

57.9 

110.4 

300.0 

234.8 

370 

22 

83.2 

57.5 

102.0 

300.0 

234.2 

568 

23 

81.5 

57.3 

94.5 

300.0 

233.9 

773 

24 

80.2 

56.9 

89.5 

300.0 

233.3 

984 

.  j 

Typical 

Cooling 

Chiller 

Chiller 

Storage 

OADB 

OAUB 

Load 

Load 

Danand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

79.5 

63.5 

82.7 

99.1 

84.4 

1,000 

2 

77.5 

62.1 

79.1 

79-1 

58.6 

1,000 

3 

75.7 

61.1 

75.4 

75.4 

55.1 

1,000 

4 

74.4 

60.2 

72.2 

72.2 

52.1 

1,000 

5 

73,6 

60.9 

69.1 

69.1 

50.1 

1,000 

6 

73.4 

61.6 

67.4 

67.4 

49.2 

1,000 

7 

73.9 

62.1 

65.8 

65.8 

A8.2 

1,000 

8 

75.4 

61.8 

72.2 

72.2 

53.0 

1,000 

9 

77.9 

62.6 

100.2 

0.0 

0.0 

900 

10 

80.9 

^.8 

115.9 

0.0 

0.0 

784 

11 

84.3 

64.4 

129-3 

0.0 

0.0 

655 

12 

87.6 

65.8 

136.0 

0-0 

0.0 

519 

13 

90.7 

66.9 

136.0 

0.0 

0.0 

383 

14 

93.1 

67.6 

136.0 

0.0 

0.0 

247 

D14-2 

15 

94.6 

68.3 

136.0 

0.0 

0.0 

111 

16 

95.1 

68.6 

136.0 

25.4 

21.9 

0 

17 

94.9 

68.4 

136.0 

136.0 

115.4 

0 

Saturday 


Storage 

Capacity 

(Ton-Hr) 
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COLO  THERMAL  STORAGE  -  ALTERNATIVE  1 


1  0 


Weekday  .  Saturday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAUB 

Load 

Load 

Demand 

Capac i ty 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

<F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

18 

94.1 

67.9 

136.0 

136.0 

114.8 

0 

103.8 

0.0 

0.0 

127 

19 

92.8 

67.8 

136.0 

136.0 

114.7 

0 

106.1 

0.0 

0.0 

21 

20 

91.0 

66.7 

136.0 

300.0 

251.5 

164 

106.0 

300.0 

251.5 

215 

21 

89.0 

66.7 

121.2 

300.0 

251.5 

343 

104.1 

300.0 

251.5 

411 

22 

86.7 

66.5 

115.0 

300.0 

251.0 

528 

103.8 

300.0 

251.0 

607 

23 

84.3 

66.1 

113.2 

300.0 

250.2 

715 

101.1 

300.0 

250.2 

806 

24 

81.8 

65.0 

108.8 

300.0 

247.9 

906 

95.8 

289-5 

237.6 

1,000 

Sunday  — - - -  Monday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OADS 

OAUB 

toad 

Load 

Demand 

Capacity 

toad 

toad 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

1 

79.5 

63.5 

90.7 

90.7 

68.8 

1,000 

89.0 

89.0 

67.5 

1,000 

2 

77.5 

62.1 

84.5 

84.5 

62.9 

1,000 

82.9 

82.9 

61.6 

1,000 

3 

75.7 

61.1 

80.0 

80.0 

58.7 

1,000 

78.5 

78.5 

57.5 

1,000 

4 

74.4 

60.2 

76.2 

76.2 

55.2 

1,000 

74.7 

74.7 

54.0 

1,000 

5 

73,6 

60.9 

72.8 

72-8 

53.0 

1,000 

71.3 

71.3 

51.8 

1,000 

6 

73.4 

61.6 

71.1 

71.1 

52.0 

1,000 

69.5 

69.5 

50.8 

1,000 

7 

73,9 

62.1 

69.3 

69.3 

50.9 

1«000 

67.6 

67,6 

49.6 

1,000 

8 

75.4 

61.8 

67,2 

67.2 

49.2 

1,000 

73.8 

73.8 

54.3 

1,000 

9 

77.9 

62.6 

67.4 

0.0 

0.0 

933 

T  102.5 

0.0 

0.0 

897 

10 

80.9 

63.8 

71.3 

0.0 

0.0 

86V 

118.6 

0.0 

0.0 

779 

11 

84.3 

64.4 

73.6 

0,0 

0.0 

788 

130.8 

0.0 

0.0 

648 

12 

87.6 

65.8 

79.3 

0.0 

0.0 

708 

136.0 

0.0 

0.0 

512 

13 

90.7 

66.9 

83.9 

0.0 

0.0 

624 

136.0 

0.0 

0.0 

376 

14 

93.1 

67.6 

88.7 

0.0 

0.0 

536 

136.0 

0.0 

0.0 

240 

15 

94.6 

68.3 

93.3 

0.0 

0.0 

442 

136.0 

0.0 

0.0 

104 

16 

95.1 

68.6 

96.9 

0.0 

0.0 

346 

136.0 

32.0 

26.7 

0 

17 

94.9 

68.4 

100.6 

0.0 

0.0 

245 

136,0 

136.0 

115.4 

0 

18 

94.1 

67.9 

102.6 

0.0 

0.0 

142 

136.0 

136.0 

114.8 

0 

19 

92.8 

67.8 

105.0 

0.0 

0.0 

37 

136,0 

136.0 

114,7 

0 

20 

91.0 

66.7 

105.0 

300.0 

251.5 

232 

136,0 

300.0 

251.5 

164 

21 

89.0 

66.7 

103.2 

300.0 

251.5 

429 

125.2 

300.0 

251.5 

339 

22 

86.7 

66.5 

103.0 

300.0 

251,0 

626 

115.0 

300.0 

251.0 

524 

23 

84.3 

66.1 

100.5 

300.0 

250.2 

826 

113.2 

300.0 

250.2 

711 

24 

81.8 

65.0 

95.2 

269.7 

218.3 

1,000 

109,7 

300.0 

247.9 

901 
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August 


Design 


Design 
OADB  OAUB 


Hour 

1 

2 


<F) 

77.2 

76.1 


(F) 

55.7 

55.5 


Cooling 

Load 

(Ton) 

92.4 
78.1 


3 

75.2 

55.4 

72.5 

4 

74.5 

55.4 

68.5 

5 

74.3 

55.9 

65.1 

6 

74.7 

56.7 

62.3 

7 

75.8 

57.4 

60.9 

8 

77.8 

58.5 

68.7 

9 

80.7 

59.3 

96.2 

10 

84.0 

60.5 

109.8 

11 

87.7 

61.6 

125,3 

12 

91.2 

62.8 

135.8 

13 

93.9 

63.5 

136.0 

14 

95.6 

63.8 

136.0 

15 

96.3 

63.3 

136.0 

16 

95.6 

62.6 

136.0 

17 

94.1 

61.5 

136.0 

18 

91.7 

60.3 

136.0 

19 

88.8 

59.1 

135.3 

20 

86.0 

58.0 

114.9 

21 

83.5 

57.4 

110.0 

22 

81.3 

57.0 

101.0 

23 

79.6 

56.6 

90.3 

24 

78.3 

56.2 

84.6 

Typical 

Cooling 

OADB 

OAWB 

Load 

Hour 

(F) 

(F) 

(Ton) 

1 

77.6 

62.9 

79.1 

2 

75.5 

62.1 

76.7 

3 

73.8 

61.5 

72.7 

4 

72.5 

61.0 

69.5 

5 

71.6 

61.2 

66.4 

6 

71.4 

61.8 

63.9 

7 

71.9 

62.1 

62.0 

8 

73.5 

63.0 

71.0 

9 

75.9 

63.2 

98,5 

10 

79.0 

64.2 

111.7 

11 

82.4 

65.0 

126.3 

12 

85.8 

66.1 

135.8 

13 

88.9 

67.1 

136.0 

14 

91.3 

67.7 

136.0 

iller 

Chiller 

Storage 

Load 

Demand 

Capacity 

(Ton) 

(kU) 

(Ton-Hr) 

191.6 

145.5 

1,000 

78.1 

54.2 

1,000 

72.5 

49,9 

1,000 

68.5 

47.0 

1,000 

65.1 

44.8 

1,000 

62.3 

43.0 

1,000 

60.9 

42.2 

1,000 

68.7 

48.6 

1.000 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11.1 

136.0 

136.0 

135.3 

300.0 

300.0 

300.0 

300.0 

300.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.8 

107.6 

106.4 

105.2 
235.0 
234.0 

233.4 
232.8 

232.2 


Weekday 


Load 

(Ton) 

80.0 

76.7 

72.7 
69.5 
66.4 
63.9 
62.0 
71.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Demand 

(kW) 

66.7 

56.7 

53.2 
50.5 

48.2 

46.7 
45.4 

52.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


904 

794 

669 

533 

397 

261 

125 

0 

0 

0 

0 

185 

375 

574 

784 

999 


Saturday 


storage 

Capacity 

(Ton-HD 

Cooling 

Load 

(Ton) 

Chiller 

Load 

(Ton) 

Chiller 

Demand 

(kW) 

Storage 

Capacity 

(Ton-Hr) 

1,000 

90.9 

161.1 

134.9 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

902 

790 

663 

528 

392 

256 


85.7 

80.4 

76.1 

71.9 

68.3 

65.5 

66.0 

65.1 
67.0 

70.4 
74.7 

80.9 

85.1 


85.7 

80.4 
76.1 
71.9 
68.3 

65.5 

66.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


63.9 
59.2 
55.6 
52.5 
50.0 
48.1 

48.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

935 

868 

798 

723 

642 

557 


15  92.9  67.5 

16  93.4  67.4 

17  93.1  67.0 


136.0 

136.0 

136.0 


0.0 

16.3 

136.0 


0.0 

13.9 

113.7 


120 

0 

0 


89.4 

93.4 

96.5 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


467 

374 

278 
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Weekday  . .  Saturday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

<F> 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

18 

92.3 

66.7 

136.0 

136.0 

113.4 

0 

97.6 

0.0 

0,0 

180 

19 

91.0 

66.7 

136-0 

136.0 

113.4 

0 

99.7 

0.0 

0.0 

80 

20 

89.2 

66.5 

130.0 

300.0 

251.0 

170 

100.5 

300.0 

251.0 

280 

21 

87-2 

66.5 

114.3 

300.0 

251.0 

356 

99.4 

300.0 

251.0 

480 

22 

84.8 

66.3 

113-0 

300.0 

250.6 

543 

97.9 

300.0 

250.6 

683 

23 

82.4 

65.7 

110.7 

300.0 

249,4 

732 

94.7 

300.0 

249.4 

888 

24 

79.9 

64.4 

102.3 

300.0 

246.7 

930 

89.4 

201.6 

161.9 

1,000 

Sunday . - . -----  Honday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

1 

77.6 

62,9 

84.4 

84.4 

63,3 

1,000 

82.6 

82,6 

61.9 

1,000 

2 

75.5 

62.1 

79,8 

79,8 

59.2 

1,000 

78.2 

78,2 

57,8 

1,000 

3 

73.8 

61.5 

75.4 

75.4 

55.3 

1,000 

73.8 

73.8 

54.0 

1,000 

4 

72.5 

61.0 

71.8 

71.8 

52.3 

1,000 

70.2 

70.2 

51.0 

1,000 

5 

71.6 

61.2 

68.6 

68.6 

49.9 

1,000 

67.0 

67.0 

48.7 

1,000 

6 

71.4 

61.8 

66,1 

66,1 

48,3 

1,000 

64.4 

64,4 

47.0 

1,000 

7 

71.9 

62.1 

64,1 

64.1 

46,9 

1,000 

62.4 

62,4 

45.7 

1,000 

8 

73.5 

63.0 

64.7 

64.7 

47,9 

1,000 

71.4 

71.4 

53.0 

1,000 

9 

75.9 

63.2 

63.8 

0.0 

0,0 

936T 

98.9 

0.0 

0.0 

901 

10 

79.0 

64.2 

65,7 

0.0 

0.0 

112.0 

0.0 

0,0 

789 

11 

82.4 

65.0 

69,2 

0.0 

0.0 

801 

126.5 

0.0 

0,0 

663 

12 

85.8 

66.1 

73.4 

0.0 

0.0 

728 

135.5 

0.0 

0.0 

527 

13 

88,9 

67.1 

79.5 

0.0 

0.0 

648 

136.0 

0.0 

0.0 

391 

14 

91.3 

67.7 

83.7 

0.0 

0.0 

565 

136.0 

0.0 

0.0 

255 

15 

92.9 

67,5 

88.1 

0,0 

0.0 

477 

136.0 

0.0 

0.0 

119 

16 

93.4 

67.4 

92.2 

0.0 

0.0 

384 

136.0 

16.8 

14.3 

0 

17 

93.1 

67.0 

95,3 

0.0 

0.0 

289 

136.0 

136.0 

113,7 

0 

18 

92.3 

66.7 

96.6 

0,0 

0.0 

192 

136.0 

136.0 

113,4 

0 

19 

91.0 

66.7 

98.7 

0,0 

0.0 

94 

136,0 

136.0 

113,4 

0 

20 

89.2 

66.5 

99.5 

300,0 

251.0 

294 

135.5 

300.0 

251.0 

164 

21 

87.2 

66.5 

98.5 

300.0 

251.0 

496 

114.6 

300.0 

251.0 

350 

22 

84.8 

66.3 

97.1 

300,0 

250.6 

699 

113.3 

300.0 

250.6 

537 

23 

82.4 

65.7 

94.0 

300.0 

249.4 

905 

110.9 

300.0 

249.4 

726 

24 

79.9 

64.4 

88.8 

184.3 

150.6 

1,000 

100.6 

300.0 

246.7 

925 
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Hour 


Design 
OADS  OAUB 
(F)  (F) 


.  Design 

Cooling  Chiller  Chiller 


Storage 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


56.1 

54.7 
53.6 

52.8 

52.5 

53.1 

54.5 
57.0 

60.6 

64.8 

69.5 
74.0 

77.3 

79.6 

80.4 

79.6 

77.6 

74.5 
70.9 

67.3 
64.2 

61.4 
59-2 

57.5 


41.7 

41.2 

40.3 

40.2 
40.0 

40.6 

41.8 

43.5 

44.3 
46.1 

48.5 

50.9 

52.7 

53.5 

53.7 

52.7 

51.3 

49.8 
49.0 
48.1 

46.6 

44.8 

43.3 

42.4 


Hour 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 


OAOB 

(F) 

59.3 

56.6 

54.3 

52.3 

50.9 
50.0 

49.7 

50.5 

52.9 

56.6 
61.2 
66.0 

70.6 
74-3 


OAUB 

(F) 

49.3 

47.8 

45.7 

44.9 

43.7 
43.2 
43.1 

43.6 

43.1 

44.6 

47.1 

50.1 
53.0 
54.8 


Load 

Load  Desmnd 

Capacity 

(Ton) 

(Ton) 

(kU) 

(Ton*Hr) 

40.0 

40.0 

28.7 

1,000 

36-8 

36.8 

26.6 

1,000 

34.1 

34.1 

24o9 

1,000 

31.7 

31.7 

23.3 

1,000 

30.0 

30.0 

22.3 

1,000 

28.7 

28.7 

21.4 

1,000 

28.0 

28.0 

21.0 

1,000 

32.7 

32.7 

24-0 

1,000 

40.7 

0.0 

0.0 

951 

55.3 

0.0 

0-0 

896 

63.6 

0.0 

0.0 

833 

77.9 

0.0 

0.0 

755 

85.1 

0.0 

0.0 

670 

93.2 

0.0 

0.0 

576 

102.7 

0.0 

0.0 

474 

108.6 

0.0 

0.0 

365 

91.2 

0.0 

0.0 

274 

80.6 

0.0 

0.0 

193 

73.4 

0.0 

0.0 

120 

64.3 

300.0 

223.3 

356 

58.6 

300.0 

222.5 

597 

53.4 

300.0 

221.8 

844 

48.1 

204.4 

149.5 

1,000 

43.2 

43.2  30.7 

1,000 

Cooling 

Chiller  Chiller 

storage 

Load 

Load 

Demand 

Capacity 

(Ton) 

(Ton) 

(kW) 

(Ton*Hr) 

41.0 

41.0 

29.4 

1,000 

37-8 

37.8 

27.3 

1,000 

35.3 

35,3 

25.6 

1,000 

32.9 

32.9 

24.1 

1,000 

30.7 

30.7 

22.7 

1,000 

28.9 

28.9 

21.5 

1,000 

27.5 

27.5 

20.6 

1,000 

30.7 

30.7 

22.7 

1,000 

45.7 

0.0 

0.0 

954 

51.4 

0.0 

0.0 

903 

58.9 

0.0 

0.0 

844 

67.3 

0.0 

0.0 

777 

76.3 

0.0 

0.0 

TOO 

;  83.7 

0.0 

0.0 

617 

_  Saturday  — 

Cooling  Chiller  Chiller 
Load  Load  Demand 
(Ton)  (kW) 


(Ton) 

41.7 

38.3 

35.8 

33.4 

31.2 

29.5 
28-1 

26.8 

26.9 

27.5 

29.5 
32.4 

36.2 

39.9 


D14-26 


15  76-7  56.1 

16  77.6  56.0 

17  77.3  55.4 


92.2 

98.1 

80.9 


0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


525 

426 

345 


43.4 
46-1 

48.5 


41.7 

38.3 

35.8 

33.4 

31.2 

29.5 

28.1 

26.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0 

0.0 


29.8 
27.6 
26.0 
24.4 
23.0 

21.9 
21.0 
20.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


storage 

Capacity 

(Ton-Hr) 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

973 

946 

916 

884 

847 

808 


0.0 

0.0 

0.0 


764 

718 

670 
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COLO  THERMAL  STORAGE  -  ALTERNATIVE  1 


Weekday  .  Saturday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

<F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

18 

76.3 

55.3 

71.4 

0.0 

0.0 

274 

50.2 

0.0 

0.0 

619 

19 

74.9 

56.7 

65.8 

0.0 

0.0 

208 

51.2 

0.0 

0.0 

568 

20 

72.9 

57.7 

58.8 

300.0 

234.5 

449 

51.5 

300.0 

234.5 

817 

21 

70.6 

57.0 

55.3 

300.0 

233.4 

694 

51.4 

234.7 

175.3 

1,000 

22 

67.9 

55.0 

52.0 

300.0 

230.5 

942 

49.7 

49.7 

34.9 

1,000 

23 

65.1 

52.9 

48.5 

106.3 

87.4 

1,000 

47.1 

47.1 

33.2 

1,000 

24 

62.1 

51.0 

a.2 

44.2 

31.4 

1,000 

43.4 

43.4 

30.9 

1,000 

Sunday . Monday 


Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

QA08 

OAUB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

(kU) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

1 

59.3 

49.3 

40.5 

40.5 

29.0 

1,000 

39.8 

39.8 

28.6 

1,000 

2 

56.6 

47.8 

37.4 

37.4 

27.0 

1,000 

36.7 

36.7 

26.6 

1,000 

3 

54.3 

45.7 

35.0 

35.0 

25.5 

1,000 

34.3 

34.3 

25.0 

1,000 

4 

52.3 

44.9 

32.7 

32.7 

24.0 

1,000 

32.1 

32.1 

23.6 

1,000 

5 

50.9 

43.7 

30.6 

30.6 

22.6 

1,000 

30.0 

30.0 

22.2 

1,000 

6 

50.0 

43.2 

29.0 

29.0 

21.6 

1,000 

28.3 

28.3 

21.1 

1,000 

7 

49.7 

43.1 

27.6 

27.6 

20.7 

1,000 

26,9 

26.9 

20.3 

1,000 

8 

50.5 

43.6 

26.4 

26.4 

19.9 

1,000 

30.2 

30.2 

22.4 

1,000 

9 

52.9 

43.1 

26.5 

0.0 

0.0 

974  T 

45.1 

0.0 

0.0 

955 

10 

56.6 

44.6 

27.1 

0.0 

0.0 

50.7 

0.0 

0.0 

904 

11 

61.2 

47.1 

29.2 

0.0 

0.0 

917 

58.0 

0.0 

0.0 

846 

12 

66.0 

50.1 

32.1 

0.0 

0.0 

885 

66.5 

0.0 

0.0 

780 

13 

70.6 

53.0 

36.0 

0.0 

0.0 

849 

74.7 

0.0 

0.0 

705 

14 

74.3 

54.8 

39.6 

0.0 

0.0 

809 

83.2 

0.0 

0.0 

622 

15 

76.7 

56.1 

43.2 

0.0 

0.0 

766 

90.5 

0.0 

0.0 

531 

16 

77.6 

56.0 

45.8 

0.0 

0.0 

720 

98.1 

0.0 

0.0 

433 

17 

77.3 

55.4 

48.2 

0.0 

0.0 

672 

82.4 

0.0 

0.0 

351 

18 

76.3 

55,3 

50.0 

0.0 

0.0 

622 

72.0 

0.0 

0.0 

279 

19 

74.9 

56.7 

51.0 

0.0 

0.0 

571 

66.0 

0.0 

0.0 

213 

20 

72.9 

57.7 

51.0 

300.0 

234.5 

820 

59.1 

300.0 

234.5 

454 

21 

70.6 

57.0 

51.2 

231.0 

172.4 

1,000 

55.6 

300.0 

233.4 

698 

22 

67.9 

55.0 

49.4 

49.4 

34.7 

1,000 

52.2 

300.0 

230.5 

946 

23 

65.1 

52.9 

46.9 

46.9 

33.1 

1,000 

48.4 

100.0 

78.4 

997 

24 

62.1 

51.0 

43,3 

43.3 

30.8 

1,000 

44.2 

44.2 

31.4 

1,000 
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JOB  _ 

SHEET  NO.  _ 

CALCULATED  BY  , 
CHECKED  BY  _ 


oatf  /Q-'Z-0-<^2> 

DATE  _ 


I 


ST-s^  \ 

C^ACf^T'f 

Cost  Ay^f 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1  Co  ^  ITHK} 

. MONTHLY  ENERGY  CONSUMPTION  . 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

237,896 

514 

4,478 

47 

12 

Feb 

217,350 

518 

3,581 

48 

11 

March 

254,879 

553 

1,645 

90 

6 

Apri  1 

257,323 

611 

482 

129 

3 

May 

295,498 

644 

95 

197 

2 

June 

302,610 

666 

0 

242 

0 

July 

329,801 

677 

0 

293 

0 

Aug 

332,016 

675 

0 

289 

0 

Sept 

293,672 

648 

33 

221 

1 

Oct 

273,498 

619 

552 

143 

2 

Nov 

242,964 

550 

1,814 

84 

6 

Dec 

241,890 

520 

3,442 

60 

8 

Total 

3,279,396 

677 

16,123 

1,843 

12 

Building  Energy  Comuraption 

s  210,467  (Stu/Sq 

Ft/Year) 

Source  Energy  Consumption 

«  211, 

,287  (Btu/Sq  Ft/Year) 

Floor  Area  * 


60,840  (Sq  Ft) 


T' 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  - - - - Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

Hay 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

16830 

15222 

18120 

16079 

17475 

17369 

16185 

18120 

16079 

17475 

16079 

16185 

201,220 

PK 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

1 

MISC  LO 

ELEC 

129522 

117009 

130910 

125119 

130216 

126508 

128827 

130910 

125119 

130215 

125119 

128827 

1,528,301 

PK 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

2 

MISC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LO 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1070L 

WTR- 

CLO  RECIP  >30  TONS 

ELEC 

9109 

9188 

16987 

23691 

30479 

33845 

32967 

34604 

31556 

26426 

15863 

11475 

276,189 

PK 

36.2 

38.6 

52.7 

66.1 

71.2 

70.5 

78.8 

78.5 

72.0 

70,4 

51.7 

39.4 

78.8 

1 

EQ5101 

COOLING  TOWER 

ELEC 

563 

626 

1613 

3551 

5292 

5948 

6146 

6146 

5948 

4422 

1464 

813 

42,533 

PK 

5.2 

5.6 

6.8 

8.3 

8.3 

8.3 

8.3 

8.3 

8.3 

8.3 

6.7 

5.7 

8.3 

1 

EQ5101 

COOLING  TOWER 

WATER 

47 

48 

90 

129 

166 

181 

168 

177 

165 

143 

84 

60 

1,459 

PK 

0.2 

0.2 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.3 

0.2 

0.4 

1 

EQ5001 

CHILLED  WATER  PUMP 

C.V. 

ELEC 

11108 

10033 

11108 

10750 

11108 

10750 

11108 

11108 

10750 

11108 

10750 

11108 

130,787 

PK 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

1 

EQ5011 

CONDENSER  WATER  PUMP  C.V. 

ELEC 

8325 

7520 

8325 

8057 

8325 

8057 

8325 

8325 

8057 

8325 

8057 

8325 

98,024 

PK 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

f 
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67  74  72 

74 

ELEC 

74 

PK 

0.1 

0.1  0.1  0.1 

0.1 

2  EQlOOIS 

2-STG  CTV  <555  TONS 

ELEC 

0 

0  0  0 

5401 

PK 

0.0 

0.0  0.0  46.7 

55.8 

2  EQ5100 

COOLING  TOWER 

ELEC 

0 

0  0  0 

1782 

PK 

0.0 

0.0  0.0  16.2 

16.2 

2  EQ5100 

COOLING  TOWER 

WATER 

0 

0  0  0 

31 

PK 

0.0 

0.0  0.0  0.3 

0.3 

2  EQ5001 

CHILLED  WATER  POHP  C.V. 

ELEC 

0 

0  0  0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

2  EQ5010 

CONDENSER  WATER  PUM>  C.V. 

ELEC 

0 

0  0  0 

0 

PK 

0.0 

0.0  0.0  0.0 

0.0 

2  EQ5300 

CONTROL  PANEL  S  INTERLOCK 

ELEC 

0 

0  0  0 

110 

PK 

0.0 

0.0  0.0  1.0 

1.0 

1  EQ4002 

81  CEHTRIF.  FAN  C.V. 

ELEC 

13896 

12820  14538  15163 

18897 

PK 

22.6 

23.6  29.2  35.8 

41.0 

2  EQ4002 

81  CENTRIF.  FAN  C.V. 

ELEC 

12312 

11304  13733  14424 

16584 

PK 

24.0 

24.3  26.4  30.9 

31.5 

3  EQ40O2 

BI  CENTRIF,  FAN  C.V, 

ELEC 

28681 

26808  32652  35588 

45352 

PK 

65.4 

67.0  81.3  91.9 

104.2 

1  EQ2001 

GAS  FIRE  TUBE  HOT  WATER 

GAS 

1476 

1186  529  159 

34 

PK 

3.8 

3.4  1.7  0.6 

0.4 

1  EQ5020 

HEAT  WATER  CIRC.  PUHP  C.V. 

ELEC 

278 

251  260  138 

50 

PK 

0.4 

0.4  0.4  0.4 

0.4 

1  EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

1109 

1001  1109  1006 

861 

PK 

1.5 

1.5  1.5  1.5 

1.5 

1  EQ5307 

BOILER  CONTROLS 

ELEC 

223 

202  223  202 

173 

PK 

0.3 

0.3  0.3  0.3 

0.3 

72 

74 

74 

72 

74 

72 

74 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

10663 

22894 

20553 

9932 

0 

0 

0 

60.2 

64.1 

63.5 

61.5 

48.5 

0.0 

0.0 

3208 

6433 

5655 

2917 

0 

0 

0 

16.2 

16.2 

16.2 

16.2 

16.2 

0.0 

0.0 

61 

124 

113 

55 

0 

0 

0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

198 

397 

349 

180 

0 

0 

0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.0 

0.0 

T 

'“v* 

19610 

23076 

22978 

18735 

16169 

14082 

14447 

46.7 

47.1 

47.1 

41.4 

39.8 

25.7 

23.6 

16986 

18586 

18987 

16286 

15273 

13134 

12731 

33.6 

33.6 

33.6 

32.0 

30.9 

26.2 

24.6 

49397 

54781 

54206 

44859 

39117 

31679 

30473 

118.7 

119.4 

119.4 

106.5 

94.8 

82.7 

67.8 

0 

0 

0 

17 

183 

597 

1134 

0.0 

0.0 

0.0 

0.3 

0.7 

1.9 

2.6 

0 

0 

0 

22 

144 

254 

278 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0 

0 

0 

939 

814 

1073 

1109 

0.0 

0.0 

0.0 

1.5 

1.5 

1.5 

1.5 

0 

0 

0 

189 

164 

216 

223 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 
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69,443 

64.1 


19,995 

16.2 


384 

0.3 


0 


OoO 


0 


0.0 


1,234 

1.0 


204, 4ir 
47.1 


180,340 

33.6 


473,592 

119.4 


5,314 

3.8 


1,674 

0.4 


9,019 

1.5 


1,816 

0.3 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


GAS 

876 

726 

375 

131 

32 

0 

PK 

2.4 

1.8 

1.1 

0.6 

0.4 

0.0 

2 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

833 

752 

677 

347 

104 

0 

PK 

1.1 

1-1 

1.1 

1.1 

1.1 

0.0 

2 

EQ5240 

BOILER 

FORCED 

DRAFT 

FAN 

ELEC 

1109 

1001 

1109 

626 

1062 

0 

PK 

1.5 

1.5 

1-5 

1.5 

1.5 

0.0 

2 

EQ5307 

BOILER 

CONTROLS 

ELEC 

223 

202 

223 

126 

214 

0 

PK 

0,3 

0.3 

0.3 

0.3 

0.3 

0.0 

3 

EQ2001 

GAS  FIRE  TUBE 

HOT  WATER 

GAS 

2126 

1668 

742 

192 

28 

0 

PK 

5.9 

5.4 

2.9 

1.4 

0.9 

0.0 

3 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

1665 

1504 

1182 

414 

69 

0 

PK 

2.2 

2.2 

2.2 

2.2 

2.2 

0.0 

3 

EQ5240 

BOILER 

FORCED 

DRAFT 

FAN 

ELEC 

1665 

1504 

1665 

1611 

1526 

0 

PK 

2.2 

2.2 

2.2 

2.2 

2.2 

0.0 

T 

3 

EQ5307 

BOILER 

CONTROLS 

ELEC 

372 

336 

372 

360 

341 

0 

PK 

0.5 

0-5 

0.5 

0.5 

0.5 

0.0 

t 
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0 

0 

16 

159 

419 

724 

3,459 

0.0 

0.0 

0.3 

0.6 

1.2 

1.5 

2.4 

0 

0 

67 

416 

690 

833 

4,719 

0.0 

0.0 

1.1 

1.1 

1-1 

1.1 

1.1 

0 

0 

268 

781 

1073 

1109 

8,137 

0.0 

0.0 

1.5 

1.5 

1.5 

1.5 

1.5 

0 

0 

54 

157 

216 

223 

1,638 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0 

0 

0 

211 

799 

1584 

7,350 

0.0 

0.0 

0.0 

1.4 

3.1 

4.2 

5.9 

0 

0 

0 

517 

1173 

1620 

8,144 

0.0 

0.0 

0.0 

2.2 

2,2 

2.2 

2.2 

0 

0 

1343 

1553 

1611 

1665 

14,144 

0.0 

0.0 

2.2 

2.2 

2.2 

2.2 

2.2 

0 

0 

300 

347 

360 

372 

3,160 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

0.5 

/ 

trafie  Air  Cohditiohing  Economics 

By:  thfertfe  tustomer  Direct  Service  Network 


monthly  feNEfeGY  CONSUMPTION  -  ALTERNATIVE  2 
MOD  CONMQ  ‘  &LOG  300  WITHOUT  VAV 

. . . . MONTHLY 


ENINOY  CoNsUMPtlOM 


Month 


ELEC 
On  Peak 

(kv^) 


blMAMD  GAS 

bn  Peak  on  Peak  WAtER  OH  Pkak 
(kU)  (thena)  {1000  Ol)  {Thr«/hr) 


Jan 

Feb 

March 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Total 


551,780 

626 

6,514 

137 

318, A20 

626 

5,274 

Mr 

360,536 

643 

2,530 

\H 

385,974 

679 

186 

i2b 

387,033 

696 

9 

317 

391,920 

717 

0 

377 

409,254 

726 

0 

412 

410,673 

720 

0 

399 

376,847 

698 

0 

314 

373,457 

680 

782 

241 

345,639 

645 

2,834 

167 

352,402 

628 

5,204 

147 

4,433,935 

726 

23,732 

3,032 

Building  Energy  Consumption  *  287,740  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  =  288,947  (Btu/Sq  Ft/Year) 


Floor  Area  = 


60,840  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
MOO  CONFIG  -  BLDG  300  WITHOUT  VAV 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

---  Monthly  Consumption 

Nun 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

16830 

15222 

18120 

16079 

17475 

17369 

16185 

18120 

16079 

17475 

16079 

16185 

201,220 

PK 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

88.3 

1 

MI SC  LD 

ELEC 

129522 

117009 

130910 

125119 

130216 

126508 

128827 

130910 

125119 

130215 

125119 

128827 

1,528,301 

PIC 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

236.2 

2 

MISC  LD 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

5 

MISC  LD 

P  H0TH2O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1070L 

WTR- 

■CLO  RECIP  >30  TONS 

ELEC 

25085 

23281 

31385 

32200 

30020 

26957 

27345 

27614 

31344 

34134 

29293 

26908 

345,568 

PK 

56.9 

58,9 

67.7 

67.8 

67.9 

70.3 

54.0 

74.8 

74.7 

72.0 

65.7 

60.6 

74.8 

1 

EQ5101 

COOLING  TOWER 

ELEC 

3503 

3266 

4242 

4816 

5846 

5948 

6146 

6146 

5948 

5448 

3973 

3732 

59,014 

PK 

7-3 

7.4 

7.6 

8.3 

8.3 

8.3 

8.3 

8.3 

8.3 

8.3 

7.6 

7.5 

8.3 

1 

EQ5101 

COOLING  TOWER 

WATER 

137 

127 

174 

179 

165 

144 

139 

141 

164 

188 

162 

147 

1,866 

PK 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.3 

0.4 

0.4 

0.4 

0.4 

0.3 

0.4 

1 

EQ5001 

CHILLED  WATER  PUMP  C 

.V. 

ELEC 

11108 

10033 

11108 

10750 

11108 

10750 

11108 

11108 

10750 

11108 

10750 

11108 

130,787 

PK 

14,9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

1 

EQ5011 

CONDENSER  WATER  PUMP 

C.V. 

ELEC 

8325 

7520 

8325 

8057 

8325 

8057 

8325 

8325 

8057 

8325 

8057 

8325 

98,024 

PK 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 

11.2 
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Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 

EQUIPWEMT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
MOO  CONFIG  -  BLDG  300  WITHOUT  VAV 

Co  AJ  *1^-0  U 

74  67  74  72 


ELEC 

PK 


0.1 


0.1 


0.1 


0.1 


74 

0.1 


72 

0.1 


74 

0.1 


74 

0.1 


72 

0.1 


74  72  74 

0.1  0.1  0.1 
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876 

0.1 


2  EQ1001S 
ELEC 
PIC 


0 

0.0 


2-STG  CTV  <555  TOMS 

0  0  7188  25898  40020  48586  46116  26645  9243  919  0  204,615 

OcO  50.5  62.4  75.9  89.1  94.6  90.8  77.2  63.7  49.8  0.0  94.6 


2  E05100  COOLING  TOWER 

gLEC  0  0  0  1863  7454  10565  12055  11683  7356  2852  103  0 

P((  0.0  0.0  6.3  16.2  16.2  16.2  16.2  16.2  16.2  16.2  6.1  0.0 


53,930 

16.2 


2  EQ5100 
WATER 
PK 


0 

0.0 


COOLING  TOWER 

0  0  41  152  233  273  258  150 

0.0  0.3  0.4  0.5  0.5  0.5  0.5  0.5 


54  5  0 

0.4  0.3  0.0 


1,166 

0.5 


2  EQ5001 
ELEC 
PK 

2  EQ5010 
ELEC 
PK 

2  EQ5300 
ELEC 
PK 

1  EQ4002 
ELEC 
PK 

2  EQ4002 
ELEC 
PK 

3  EQ4002 
ELEC 
PK 

1  EQ2001 

GAS 
PK 

1  EQ5020 

ELEC 
PK 

1  EQ5240 

ELEC 
PK 

1  EQ5307 

ELEC 
PK 


CHILLED  WATER  PUMP  C.V. 


0 

0.0 


0 

0.0 


0 

0.0 


3.7 


278 

0.4 


1.5 


223 

0.3 


0  0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0  0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CONDENSER  WATER  PUMP 
0  0  0 

o 

< 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0.0  0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

CONTROL  PANEL  &  INTERLOCK 

0  0  UO  460 

652 

744 

721 

454 

176 

20 

0 

3,367 

0.0  1.0  1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.0 

1.0 

BI  CENTRIF.  FAN  C.V. 
32585  36077  34913 

36077 

T 

V 

34913 

36077 

36077 

34913 

36077 

34913 

36077 

{ 

424,773 

48.5  48.5  48.5 

48.5 

48.5 

48.5 

48.5 

48.5 

48.5 

48.5 

48,5 

48.5 

81  CENTRIF.  FAN  C.V. 

22559  24976  24170 

24976 

24170 

24976 

24976 

24170 

24976 

24170 

24976 

294,073 

33.6  33.6  33.6 

33.6 

33.6 

33.6 

33.6 

33.6 

33.6 

33.6 

33.6 

33.6 

BI  CENTRIF.  FAN  C.V. 

80210  88804  85939 

88804 

85939 

88804 

88804 

85939 

88804 

85939 

88804 

1,045,593 

119.4  119.4  119.4 

119.4 

119,4 

119.4 

119.4 

119.4 

119.4 

119.4 

119.4 

119.4 

GAS  FIRE  TUBE  HOT  WATER  . 
1540  835  256  9 

0 

0 

0 

0 

306 

914 

1561 

7,307 

3.6  2.3  1.2 

0.3 

0.0 

0.0 

0.0 

0.0 

1.3 

2.5 

3.1 

3.7 

HEAT  WATER  CIRC.  PUMP  C.V. 

251  235  123  12 

0 

0 

0 

0 

127 

246 

278 

1,548 

o 

o 

o 

0.4 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

BOILER  FORCED  DRAFT 

1001  1109  894 

FAN 

240 

0 

0 

0 

0 

554 

1073 

1109 

7,088 

1.5  1.5  1.5 

1.5 

0.0 

0.0 

0.0 

0.0 

1.5 

1.5 

1.5 

1.5 

BOILER  CONTROLS 

202  223  180 

48 

0 

0 

0 

0 

112 

216 

223 

1,427 

0.3  0.3  0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 
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Trane  Air  Conditioning  Economics  V  600 

By:  Trane  Customer  Direct  Service  Network  PAGE 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
MOO  CONFIG  -  BLDG  300  WITHOUT  VAV 


GAS 

1418 

1179 

624 

180 

0 

0 

0 

0 

0 

217 

690 

1192 

5,500 

PK 

2.9 

2.9 

1.8 

0.9 

0.0 

0.0 

0.0 

0.0 

0-0 

1.0 

2.0 

2.5 

2.9 

2 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

833 

752 

660 

313 

0 

0 

0 

0 

0 

333 

694 

833 

4,418 

PK 

1.1 

1.1 

1.1 

1.1 

0.0 

0,0 

0.0 

0.0 

0.0 

1.1 

1.1 

1.1 

1.1 

2 

EQ5240 

BOILER 

FORCED 

DRAFT 

FAN 

ELEC 

1109 

1001 

1109 

894 

0 

0 

0 

0 

0 

948 

1073 

1109 

7,241 

PK 

1.5 

1.5 

1.5 

1.5 

0.0 

0.0 

0.0 

0.0 

0.0 

1.5 

1.5 

1.5 

1.5 

2 

EQ5307 

BOILER 

CONTROLS 

ELEC 

223 

202 

223 

180 

0 

0 

0 

0 

0 

191 

216 

223 

1,458 

PK 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

3 

EQ20Q1 

GAS  FIRE  TUBE 

HOT  WATER 

GAS 

3210 

2555 

1071 

150 

0 

0 

0 

0 

0 

259 

1229 

2451 

10,925 

PK 

7.5 

7.2 

3.9 

1.6 

0.0 

0.0 

0.0 

0.0 

0.0 

1.7 

4.5 

5.9 

7.5 

3 

EQ5020 

HEAT  WATER  CIRC.  PUMP  C.V, 

ELEC 

1665 

1419 

920 

278 

0 

0 

0 

0 

0 

416 

962 

1576 

7,235 

PK 

2.2 

2.2 

2.2 

2.2 

0.0 

0.0 

0.0 

0.0 

0.0 

2.2 

2.2 

2.2 

2.2 

3 

EQ5240 

BOILER 

FORCED 

DRAFT 

FAN 

ELEC 

1665 

1504 

1665 

1477 

0 

0 

0 

0 

0 

1526 

1432 

1665- 

10,935 

PK 

2.2 

2.2 

2.2 

2.2 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

2.2 

2.2 

2.2 

2.2 

3 

EQ5307 

BOILER 

CONTROLS 

ELEC 

372 

336 

372 

330 

0 

0 

0 

0 

0 

341 

320 

372 

2,443 

PK 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

% 


74 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
m)  CONFIG  -  BLDG  300  MINUS  NEW  CHIL  PLT 

. . MONTHLY  ENERGY  CONSUMPTION . 
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ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

<kW) 

Jan 

243,097 

532 

Feb 

224,201 

535 

March 

266,268 

569 

April 

274,584 

625 

May 

315,753 

663 

June 

323,682 

688 

July 

347,964 

697 

Aug 

351,172 

695 

Sept 

315,554 

671 

Oct 

293,754 

633 

Nov 

253,297 

566 

Dec 

250,829 

537 

Total 

3,460,157 

697 

Building  Energy  Consumption 

*  220, < 

Source  Energy  Cor^tnption 

*  221, 

GAS 

GAS  DMND 

On  Peak 

WATER 

On  Peak 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

4,478 

51 

12 

3,581 

53 

11 

1,645 

97 

6 

482 

134 

3 

95 

201 

2 

0 

245 

0 

0 

295 

0 

0 

292 

0 

33 

224 

1 

552 

149 

2 

1,814 

91 

6 

3,442 

66 

8 

16,123 

1,896 

12 

(8tu/Sq  Ft/Year)  Floor  Area  * 

(Btu/Sq  Ft/Year) 


60,840  (Sq  Ft) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network  QlO  /K oO  ^  C 6^ • 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


/YltO  ,CC>A/P^i^  . 


. M  0 

N  T  H  L 

Y  E  N  E  R 

GY  CONSUMPTION . - 

ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

<kUh) 

(kU) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

239,240 

535 

4,413 

48 

12 

Feb 

218,464 

540 

3,512 

48 

11 

March 

257,005 

582 

1,615 

92 

6 

April 

258,995 

638 

471 

132 

3 

Hay 

298,097 

668 

96 

201 

2 

June 

304,983 

690 

0 

247 

0 

July 

331,334 

701 

0 

298 

0 

Aug 

333,977 

699 

0 

295 

0 

Sept 

295,764 

672 

34 

226 

1 

Oct 

276,111 

635 

544 

147 

2 

Nov 

244,796 

578 

1,785 

86 

6 

Dec 

243,174 

547 

3,379 

60 

8 

Total 

3,301,940 

701 

15,848 

1,879 

12 

Building  Energy  Consumption  = 

211,279 

(Btu/Sq  Ft/Year) 

Floor  Area  =  60,840  (Sq  Ft) 

Source  Energy  Consimption  = 

212,085 

(Btu/Sq  Ft/Year) 

T 


V  60 
PAGE 


78 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 
‘  ^  •ST>o£^A6.2 


CALCULATED  BY  . 


CHECKED  BY  . 
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UFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  21 140  -  ENERGY  EFFICIENT  LAMPS  &  BALLASTS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/10/92  ECONOMIC  LIFE:  25 

1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST  (5.5%  of  1  A) - 

C.  DESIGN  COST  (6.0%  of  1  A)  » 

D.  ENERGY  CREDIT  (1A-i>  IB-i- 1C)  « 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (1 D  -  1 E)  - 

2  ENERGY  SAVINGS  (+)/ COST  (-) 


PROJECT  NO: 
FISCAL  YEAR: 


DACA  63-91 -C-0 152 
1992 


PREPARED  BY:  A.  STOVER 


$281 

$15 

$17 

$313 

$0 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

1 

$7 

15.23 

$112 

B. 

DIST 

0 

$0 

17.28 

$0 

C, 

NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F, 

TOTAL 

1 

7.3 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$35 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$515 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$37 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCUUTE  SIR 

(2F5  +  3D1)/1F  = 

0.47 

c  IF  3Dlb  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


$313 


$112 


$515 


4 

5 

6 

7 


FIRST  YEAR  DOLUR  SAVINGS  (+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)  = 
(5/1  F)» 

(1F/4)  = 


$42 

$627 

2.00 

7.38 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  BLDG.  21 140  -  DESTRATIFICATION  FANS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/10^2  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1/^- 
(6.0%  of  1A)  - 
(1A4>1B-hlC)« 

m 

(1D-1E)» 


$4,077 

$224 

$245 

$4,546 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$18.37 

13 

$234 

15.23 

$3,569 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

13 

234.3 

- > 

3  NON--ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+M  (MAINTENANCE  SAVINGS)  » 

1  DISCOUNT  FACTOR  (From  Table  A-2)  - 

2  DISCOUNTED  SAVINGS  {^)  /  COST  (-)  (3A  x  3A1)  - 

B.  NON«-RECURRING  (W-) 

ITEM  YEAR  OF 

SAVINGS  (1)  OCCURRENCE  (2) 


14.68 


DISCOUNT 
FACTOR  (3) 


C. 

D. 


b. 

c. 

d  TOTAL 


$0 

$0 

$0 

$0 


TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 
PROJECT  NON-ENERGY  TEST 
1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  »>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3Dlb  »>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


0.00 


0.00 


0.00 


(3A2-i-3Bd4)  = 
(2F5x0.33)  = 
(2F5  +  3D1)/1F  = 


$100 

$1,468 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$1,178 

1.04 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAV1NGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  * 
(2F5  +  3C). 
(5/1  F)  = 


(lF/4)» 


DACA  6a-91>C-0152 
1992 

A.  STOVER 


$4,546 


$3,5^ 


$1,468 


$334 

^,037 

1.11 

13.60 


D15-2 


I _ TOTAL  THIS  SHEET _ | _ | _ | _ | _ | _ | _ | _ | _ |  $8,716.22 

Mawrlal  Souroa:  LIghtbulb  Supply  Co.,  Dammr,  CO,  and  McMaatar-Cair  Supply  Co.,  Chicago,  lU  Pitoaa  Include  SS%  Ovochaad  ft  Protll;  Labor  Source:  U.a  Dept  ol  Labor,  Qenoral  VttQ»  Dadalon  No.  NMSI-I 
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CEILING  FANS 


iAN  BLADE 


Whatever  the  season,  there’s  a  reason  to  use  a  ceiting  fan. 
Wnter-Fans  recover  wasted  heat  by  pushing  heated  air  down 
from  the  ceiling.  The  elimination  of  cold  spots  increases  employee 


prodU9tlvlty  and  comfort.  Summer- Fans  recirculate  non  air- 
conditioned  air  to  create  a  cooling  breeze.  They  help  eliminate  mold 
and  mildew  caused  by  stagnant  air-  perfect  for  high  humidity  areas. 


A  56-  CEILING  FAN  WITH  STEEL  BLADES-Fan  features  three 
steel  blades  with  steel  support  arms  to  insure  correct  blade 
angle  for  maximum  efficiency.  Blades  have  a  white  enamel  finish. 
Ideal  for  commercial  and  industrial  buildings. 

I  ^  draws  0.70  amps  at  260  rpm.  Maximum  circu* 

latfon  IS  20,513  cfm  at  20  ft 

F^  has  56' diameter  blades  and  a  30"  downrod.  Mount  fan  at  least 
10  ft  above  the  floor.  Mounting  bracket  is  included.  UL  Listed. 

No.  2223K11 . . . . . . net  EACH  $97.62 

856*  SPRAY  AND  OUST  RESISTANT  CEILING  FAN-Thls  fan 
can  be  used  safely  in  wet  locations-completely  impervious  to 
humidity,  water,  dust,  and  airborne  debris.  Ideal  for  steel  mills 
foundnes,  factones.  warehouses,  food  processing  plants,  poultry 
bams,  and  auto  repair  centers  where  fans  must  be  cleaned  with  a 
fan  Is  preassembled -just  hang,  mount  blades,  and  wire. 
120  V.  50/W  Hz  motor  draws  1.0  amps  at  265  rpm.  Maximum  cir¬ 
culation  is  25,500  cfm  at  20  ft  The  motor  is  totally  enclosed  with  ther¬ 
ms  overload  protection.  Pre-wired  with  18'  long  #18/SJT  cord  and 
molded  plug.  Fan  has  56'dia.  aluminum  blades  with  white  epoxy  fin¬ 
ish,  sealed  bearings,  and  12"  downrod.  Mount  fan  at  least  10  ft 
above  floor.  For  maximum  heat  utilization,  locate  fan  near  heat- 
producing  equipment  to  keep  warmth  at  floor  level.  UL  Listed, 

No,  1931K66 . . . net  EACH  $156.25 


buildings  where  there’s  a  lot  oftrea  to  cover.  ustrial 

I  SIS  rpm.  Maximum  clrcu- 

labon  IS  46,000  cfm  at  20  ft  Motor  is  totally  enclosed  and  features 
thermal-overload  protection. 

Fan  has  60"  dia.  aluminum  blades  with  white  epoxy  enamel  finish, 
permanently  sealed  and  greased  bearings,  and  24’  downrod.  Mount 
fan  at  feast  10  ft.  above  floor.  Safety  cable  is  included.  UL  Listed. 
No.  15845K5 . . NET  EACH  $175.17 


4»'dbuifBiu 

Volts 

115 . 

115 . 

115 . 

277 . . . 

277 . 


ig'iwIlLrHSCIx!, 

las  oversize  faceplate'. 

Max.  Amps 

No.  NET  EACH 

.  2.5 . 

. ~...2042K74.. 

..$15.79 

.  6.0..: . 

. 2042K75.. 

..  19.64 

. 10.0 . . 

_ 2042 K76 

57  00 

.  3.0 . 

.  2042K78 

22  62 

.  8.0 . 

. 2042K79... 

!!  45!s7 

056-  ALL  SEASON  CEILING  FANS-  Select  standard  l-speed 
models  or  3-speed  fan  with  pull  chain.  Totally-enclosed  ther¬ 
mal  overload  protected  motors  operate  on  50/60  Hz.  56'  dia.  alumi¬ 
num  fan  blades  have  a  corrosion-resistant  white  epoxy  enamel  finish. 

Fans  have  a  24’  downrod:  3-speed  fan  has  an  extra  8’  rod.  3-speed 
fan  can  be  suspended  minimum  of  7  ft.  from  the  floor.  Mount  other 
fans  at  least  10ft.  from  floor.  Safety  cable  is  included.  UL  Listed.’ 
„  .  Max.  Max.  CFM 

VSPEED  fans’  “‘20  ft-  No.  NET  EACH 

1|? . 0-?5 . 2M . 23.000.. . 1917K21...$137J7 

3-SPEEO  FAN  WITH  PULL  CHAIN 

’  20.,... . 1 .00 . 265 . 25,500 . :.1 91 7K23...  135.55 

£36-  AND  48'  CEILING  FANS -Economical,  reliable  fans  are 
great  for  small  areas.  Capacitor-style,  totally  enclosed  motors 
operate  on  120y,  50/60  Hz.  Aluminum  blades  are  mounted  on  steel 
blade  holders  for  vibration-free  service.  Corrosion-resistant,  white 
epoxy  enamel  finish.  UL  Listed. 

Blade  Dia.  Amps  Max.  RPM  Max.  CFM  No.  NET  EACH 

5® . 0-47 . 395 .  8.610 . 2056K82 . $87.64 

^  . 0-60 . 315 . 18.600 . 2056K84 .  90,43 

F  3-SPEED  ELECTRICALLY  REVERSIBLE  CEILING  FANS-ldeal 
for  rooms  with  low  ceilings.  The  42'  model  has  reversible  white/ 
pickled  oak  wood  blades  with  white  motor  and  Irons.  The  52'  model 
has  reversible  hardwood  blades  that  are  walnut  on  one  side:  oak  on 
the  other.  Both  have  a  brown  cast-iron  housing.  Reversible  motors 
have  precision-ground  bail  bearings  and  oil  bath  lubrication  for  long 
w  controls  on/off  and  three  speeds.  Motors  operate  on 

1^20  V,  60  Hz,  Mounting  kit  for  8-ft.  ceilings  is  included.  UL  Listed 
Bade  Max.  RPM  Max. 

No.  NET  EACH 

iZ . 9*6 . 80-240 . 5000 . 1 91 3 K6 . $1 96.43 

52- . 1.0 . 50-190 . 7600 . 1913K3 .  272.73 


CEILING  FAN  INSTALLATION  KIT  —  Contains  two 
Z'/z"  threaded  steel  rods,  two  U-shaped  metal  feet 
one  electrical  box,  one  hammer  bar,  plus  spacers 
and  nuts. 

Kits  are  UL  Listed  for  fans/fixtures  up  to  35  pounds 
mounted  on  box  oars,  fans  with  narrow  brackets  on 
bolts,  and  fixtures  up  to  100  pounds  on  bolts. 

No.  2042K77 . NET  EACH  $18.31 


Heat  Recovery 
Ceiling  Fans 

Save  1S%-30%  In  heating  costs  annually!  Heated 
air  rises  and  accumulates  near  the  ceiling. .  .these 
fans  draw  in  this  warm  air,  direct  it  downward 
through  a  duct,  and  discharge  it  at  the  floor  level 
where  it  mixes  with  the  cooler  air.  Fans  feature  a 
thermostat  that  can  be  set  between  60®  F  and  105* 
F  (they  are  pre-set  at  75*  F).  Fans  shut  off  when  tem¬ 
perature  at  ceiling  drops  below  setting. 

The  shaded  pole  motor  operates  on  120V.  60  Hz. 
6-ft,  cord  and  3-prong  plug  are  included.  Motor  and 
cord  are  UL  Listed. 

Suspend  fans  from  ceiling,  a  column,  or  an  over¬ 
head  structure.  One  45-ft.  flexible  duct  is  included. 
Duct,  housing,  and  fan  blade  are  flame  retardant. 
Effective  Area  Air  Flow 
Square  Feet  CFM  No.  NET  EACH 

2500 . 400 . 1918K13....$129.18 

2000 . 250 . 1918K14....  111.36 

Extra  Duct-45-foot  length . 191 8K51 ....  31 .50 


Vortex  Action  Portable 
Air  Circulation  Fans 

Get  all  the  air  movement  benefits  of  a 
/ITN  celling  fan  in  these  floor  fans,  plus  an 

I  added  advantage— they’re  portabiel 

are  fully  assembled  and  feature  vor- 
iV  action  which  gently  and  quietly 

Short  ^  moves  air.  Great  for  high  velocity  air 

Stand  movement  in  the  summer  and  soothing. 

low  velocity  destratification  in  the  winter. 

Motors  operate  on  115V.  85  watts. 
They  feature  an  infinitely  variable  speed 
control  from  200  ta  1 500  rpm.  Fans  main- 
-  tain  stream  of  air  for  up  to  75  feet  to  pro¬ 
vide  total  room  air  circulation. 

These  polypropylene  fans  have  a  steel  strut  base  and  a  graystone 
color.  Fans  meet  or  exceed  UL  and  OSHA  standards. 

Description  Hi.  x  Wd.  x  Lg.  No.  NET  EACH 

Short  Stand . 19.5’  x  15.25'  x  15.25' . 1946K89... $111.69 

Long  Stand . 23.0'  x  18.50'  x  18.50' . 1946K91  132.85 


Universal  Re| 

Replace  any  style  of  propeller-in  virtually  a 
■oDiications.  Great  for  roof-top  unit  heaters,  cor 
densing  units,  walk-in  refrigeration  units,  plus  pec 
Bsta!  and  ventilating  fans. 

The  oropellers  have  a  steel  center  {known  as 
RATED  AT  1550  RPM 

Blade  CFM  at  _ 

Da  Hp  Pitch  0-SP  No.  NETEAC 

three-blade  PROPELLERS-FREE  AIR  STYLE 

0  03 . 23* .  590 . 2090K119 . $8.6 

. 0.05  . 23“ . 1040  . 2090K129 .  8.S 

il* . 0  03 . 23“ . 1080 . 2090K139 . 10.C 

Iff . Q.05 . 23“ . 1780 . 2090K149 . 12.2 

S*' '■'*0  11 . 23“ . 2330 . 2090K159 . 14.1 

^ . 0’25  . 23“ . 31 30 . 2090K1 69 . 1 6.£ 

S'''“  0,33 . 18" . 4530 . 2090K1 89 . 22-1 

four-blade  propellers -free  AIR  STYLE 

i(r  0.04  . 23“ .  600 . 2090K199 . $8.£ 

ir" . 0.06  . 23* . 1 070  . 2090K21 9 .  9.^ 

18'Z!!o.12 . 23“ . 2560 . 2090K249 . 18.1 

20*  '..0.28  . 23* . 3440  . 2090K2S9 . 19.: 

24'’h  ..0.36 . 18“.......5030  . 2090K279 . 24.: 

four-blade  PROPELLERS-CONOENSER  STYL 

U'  .0.19 . 23* .  920 . 2090K329*  $11.: 

•  Rated  at  1625  RPM  at  0.30’  SP. 

Galvanized  Steel  ar 
;Semi-Stainless  Steel  Pro 

sv-Ht  ■ 

'  Corrosion-resistant  blades  are  ideal  for  aii 
units,  joof-lop  ventilators,  plus  more.  Semi-stair 
pellers  have  304  stainless  steel  blades  and  rivets 
plated  steel  hub  plate.  Blade  pitch  is  27*.  Adapt  pr 
bore  size  by  using  the  appropriate  bushing  sold 


CFM 

BHP 

CFM 

BHP 

Blade 

at 

at 

at 

at 

Dia. 

RPM 

(TSP 

(TSP 

0.3'  SP  0.3'  SP 

R 

24'.;... 

1140.. 

..  6.790. 

..0.62 ... 

..  5,520.. 

..0.73... 

1; 

26'....; 

1140.. 

..'  9.020. 

..1.10... 

.,  7.800.. 

..1,22... 

1 

28'..;.. 

.1000.. 

..  9,900. 

...1.07... 

..  8,310.. 

..1.21 ... 

K 

30'.:.:. 

.1000.. 

..11,070. 

...1.27 ... 

..  9.350.. 

...1.53... 

V 

3e'i:. 

.  840.. 

..16,700. 

...2.00 ... 

..14,160.. 

...2.27... 

Ar.:„, 

.  710., 

..21.920. 

...2.83 ... 

,.18,060.. 

...3.07... 

48'.:... 

.  500., 

..23,750. 

...1.86... 

...16,900.. 

...2.18... 

split-tapered  zinc-pla 


Bora 

'  No.  NET  EACH 

Bore 

No. 

’A*..:...: 

....190S5K101...$5.88 

W . 

....19055 

. 

.....19055K102...  5.88 

r . 

. 19055 

. 19055K103...  5.88 

V/t" . 

. 19055 

Cast  Aluminum  Prop 

.  High-grade  aluminum  alloy  propellers  are  cz 
that  blades  can’t  fly  apart,  even  in  around-the- 

EJlIers  are  precision  balanced  for  smooth-runnir 
_nt  for  use  on  all  kinds  of  fans, 

-.All  propellers  run  clockwise  facing  the  shaft  er 
have  two  set  screws.  Heavy-duty  models  have  st 
Table  below  Indicates  expected  performance  ' 
Other  bore  sizes  available  for  heavy-duty  mo 
1%'bore.  Specify  1910K999,  bore  size,  and  bla 

Blade  1725  RPM  1140  RP 

2?-  Hp  CFM  Hp  C 

THHEE-BLADE  dish  STYLE  PROPELLERS 


Vfcj .  1,255 

.  1.800 

’/to .  2.800 

’A .  3,100 

.  3,900 

V* .  4,840 

'/2 .  8,165 


1,255 .  V*o . 

1.800 .  ’/» .  ^ 

2.800 .  .  2 

3,100 .  Vto. .  : 

3,900 .  % .  2 

4,840 .  Vs .  : 

8,165 .  V4 .  f 

14,500 .  V2 . K 

28.000 . V/2 . 1‘ 


. . . to.ww . I  vd . 

TWO-BUDE  MEDIUM-DUTY  PROPELLERS 

15. .  .  2.800 .  Vs . 

. .  '/® .  3,900 .  Vs . 

.  V* .  4,850 .  Vs . 

S .  ’/i .  9,500 .  V4 . 

. . 14,100 .  V2.. 


McMASTER-CARFi  \ 


S  1750  RPM 

Twk .  ”P  CFM  H 

,^0-BUDE  HEAVY-DUTY  PROPELLERS 

2. . . . 18.000 . 1 

Jf, . 3 . 28.000 . 2 

. 5 . 33.500 . 3 

r«UR-BLADE  HEAVY-DUTY  PROPELLERS 

Jy-:; . 3 . 21.000 . 1 

. . 31,000 . 3 

. . 41,000 . 5 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE^ BUILDING  21140 


BUILDING  U-VALUES 


Room 

Number 

Description 

Part- 

ExFlr 

Sumr 

Skylt 

1 

V&aOH 

1 

0.000 

0.750 

0.000 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

3 

ROOM 

3 

0.000 

0.750 

0.000 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

System 

1 

Total/Ave. 

0.000 

0.750 

0.000 

1 

ROOM 

1 

0.000 

0.750 

0.000 

Zone 

1 

Total/Ave. 

OcOOO 

0.750 

0.000 

3 

ROOM 

3 

0.000 

0.750 

0.000 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

2 

ROCM 

2 

0.047 

0.000 

OcOOO 

Zone 

2 

Total/Ave. 

0.047 

0.000 

0.000 

System 

3 

Total/Ave. 

0.047 

0.000 

0.000 

Building 

0.047 

0.750 

0.000 

BUILDING  AREAS  -  ALimiNATIVE  1 
BASELINE  BUILDING  21140 


Room  U-Values 
( Btu/hr/ sqf t/F ) 


Wintr 

Skylt 

Summr 

Windo 

Wintr 

Windo 

Ceil. 

0.000 

0.000 

0.000 

0.000 

0.000 

(o^o^ 

0.000 

0.000 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

Room 

Room 

Mass 

Capac . 

(lb/ 

(Btu/ 

sqft) 

sqf t/F) 

211.1 

42.78 

211.1 

42.78 

155.7 

31.83 

155.7 

31.83 

172.8 

35.20 

211.1 

42.78 

211.1 

42.78 

155.7 

31.83 

155.7 

31.83 

172.8 

35.20 

35.4 

7.07 

35.4 

7-07 

35.4 

7.07 

170.8 

34.80 

BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

/ 

1 

ROOM 

1 

1 

1 

3,564 

3,564 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

Zone 

1 

Total/Ave. 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

3 

ROOM 

3 

1 

1 

8,063 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

Zone 

3 

Total/Ave. 

3,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

System 

1 

Total/Ave. 

11,647 

0 

464 

0 

0 

11,647 

0 

0 

12,290 

1 

ROOM 

1 

1 

1 

3,584 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

Zone 

1 

Total/Ave. 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

3 

ROOM 

3 

1 

1 

8,063 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

Zone 

3 

Total/Ave. 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

System 

2 

Total/Ave. 

11,647 

0 

464 

0 

0 

11,647 

0 

0 

12,290 

2 

ROOM 

2 

1 

1 

336 

336 

592 

0 

0 

0 

0 

0 

0 

0 

Zone 

2 

Total/Ave. 

336 

592 

0 

0 

0 

0 

0 

0 

0 

System 

3 

Total/Ave. 

336 

592 

0 

0 

0 

0 

0 

0 

Building 

23,630 

592 

928 

0 

0 

23,294 

0 

0 

2^P 
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KSOS  STUDY  AT  WSMR  -  BUILDING  21140 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

NEW  BLDG  AUDIT;  ALT  l^BSLN,  ALT2-ECO 


Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-rain. /hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min. /hr/cuft) 

Enthalpy  Factor: 

3.9171 

( Lb-min . /hr/cuft ) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology;  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:12:46  2/  6/92 

21140  .TM 
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System 


Block 


UH 


-  UNIT  HEATERS 


********1,****************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  =*=> 

Mo/Hr:  0/  0 

* 

Mo/Hr; 

0/  0 

4 

Mo/Hr;  13/  1 

Outside  Air  -=> 

OADB/WB/HR: 

0/  0/  0.0 

* 

OADB: 

0 

4 

4 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

4 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

4 

Sensible 

Of  Tot 

4 

Space  Sens 

Tot  Sena 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

4 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

-20,499 

-20,499 

9.03 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

-145,467 

-145,467 

64.06 

Partition 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

4 

-15,312 

-15,312 

6.74 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

4 

-45,798 

-45,798 

20.17 

Sub  Total==> 

0 

0 

0 

0,00 

* 

0 

0.00 

4 

-227,076 

-227,076 

100.00 

Internal  Loads 

* 

4 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0,00 

People 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Misc 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Sub  Total*=> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

4 

0 

0.00 

4 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

4 

0 

0 

o.m 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

4 

0 

o.% 

Ret.  Fan  Meat 

0 

0 

0.00 

* 

0.00 

4 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

4 

0.00 

4 

0 

0.00 

OV/UMDR  Sizing 

0 

0 

0.00 

4 

0 

0.00 

4 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

4 

0.00 

4 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

4 

4 

0.00 

4 

4 

0 

0,00 

Grand  Total“=> 

0 

0 

0 

0 

0.00 

4 

0 

0.00 

4 

-227,076 

-227,076 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity  Sens  Cap.  Coll  Airfl 


Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS - 

Glass  (sf) 


(%) 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

11,647 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

IxFlr 

464 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

11,647 

0  0 

Totals 

0.0 

0.0 

Wall 

12,290 

0  0 

CHICKS — 

' — HEATING 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Typo 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SADB 

0,0  90.6 

Main  Htg 

-372.0 

10,500 

53.6 

90.6 

Infil 

0 

1,087 

Clg 

Cfm/ Ton 

0.00 

Plenum 

0.0  68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

10,500 

Clg 

Sqft/Ton 

0,00 

Return 

0.0  68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0  68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

10,500 

No. 

People 

0 

Runarnd 

0.0  68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0  0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.90 

Fn  BldTD 

0.0  0.0 

Total 

-372.0 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-31.94 

Fn  Frict 

0.0  0^ 
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System  2  Peak  SZ  -  SINGLE  ZONE  ^  <  f 


*************************  COOLING  COIL 

PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL 

PEAK  ******** 

Peaked  at  Time  **> 

Mo/Hr:  8/13 

* 

Mo/Hr:  7/16 

* 

Mo/Hr: 

0/  0 

Outside  Air  =«> 

OADB/WB/HR:  94/  64/ 

56. 

0 

n 

OADB:  97 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil 

Peak  Percnt 

Sens«4-Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot 

Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh)  (%) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Roof  Cond 

6,056 

0 

6,056 

0.34 

* 

17,703 

6.54 

* 

0 

0  0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Wall  Cond 

29,084 

0 

29,084 

1.61 

* 

55,148 

20.38 

* 

0 

0  0.00 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Sub  Total=*> 

35,141 

0 

35,141 

1.95 

* 

72,851 

26.92 

* 

0 

0  0.00 

Internal  Loads 

* 

* 

Lights 

49,689 

0 

49,689 

2.76 

* 

49,689 

18.36 

* 

0 

0  0.00 

People 

5,360 

5,360 

0.30 

* 

2,760 

1.02 

* 

0 

0  0.00 

Misc 

137,595 

0 

0 

137,595 

7.64 

* 

137,595 

50.85 

* 

0 

0  0.00 

Sub  Total-- > 

192,644 

0 

0 

192,644 

10.69 

* 

190,044 

70.23 

* 

0 

0  0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0  0.00 

Outside  Air 

0 

0 

0 

1,432,192 

79.49 

* 

0 

0.00 

* 

0 

0  0.00 

Sup.  Fan  Heat 

133,973 

7.44 

* 

0.00 

* 

0  0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

OoOO 

* 

0  0.00 

Duct  Beat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0  0.00 

OV/UNDR  Sizing 

7,696 

7,696 

0.43 

* 

7,696 

2.84 

* 

0 

0  0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0  0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

0.00 

* 

0  0.00 

Grand  Total** > 

235,480 

0 

0 

1,801,645 

100.00 

* 

270,591 

100.00 

* 

0 

0  0.00 

Total  Capacity 

Sena  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

11,647 

Main  Clg  150.1 

1,801.6 

1,801.0 

94,200 

93.9  64 

.0  56 

0 

73.5  57.5 

56.5 

Part 

0 

Aux  Clg  0 . 0 

0.0 

0.0 

0 

0.0  0 

.0  0 

0 

0.0  0.0 

0.0 

ExFlr 

464 

Opt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0 

.0  0 

0 

0.0  0.0 

0.0 

Roof 

11,647 

0  0 

Totals  150.1 

1,801.6 

Wall 

12,290 

0  0 

- - AAfuriiuwo 

CHECKS — 

— TEMPERATURES  (F) - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg 

%  OA 

100,0 

Typo 

Clg  Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

94,200 

0  Clg 

Cfm/Sqft 

8.09 

SADB 

75.0  0.0 

Main  Htg  -0.0 

0  0.0 

0.0 

Infil 

0 

0  Clg 

Cfm/Ton 

627.43 

Plenum 

78.0  0.0 

Aux  Htg  0 . 0 

0  0.0 

0.0 

Supply 

94,200 

0  Clg 

Sqft/Ton 

77.58 

Return 

78.0  0.0 

Preheat  -0.0 

94, 

200  24.0 

73.5 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

154.69 

Ret/OA 

93.9  0.0 

Reheat  0 . 0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

8 

Runarnd 

78,0  0.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

%  OA 

0.0 

Fn  MtrTD 

0.4  0.0 

Opt  Vent  0 . 0 

0  0.0 

0.0 

Rm  Exh 

94,200 

0  Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.3  0.0 

Total  0 , 0 

Auxil 

0 

0  Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.8  0.0 
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System 


-  PACKAGED  TERMINAL  AIR  COND. 


*************************  COOLING  COIL 

PEAK  *i*******************************  CLG  SPACE 

PEAK  aaaaaaaaaaaa 

HEATING  COIL  PEAK 

AAAAAAA A 

Peaked  at  Tim©  »»> 

Mo/Hr;  6/14 

* 

Mo/Hrs  6/14 

A 

Mo/Hr:  0/  0 

Outside  Air  »*> 

OADB/WB/HR:  97/  61/  35.0 

* 

OADB:  97 

A 

OADB:  0 

Spac© 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Parent 

A 

Space  Peak 

Coil  Peak 

Percnt 

Sens 

1.  +Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

A 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Ituh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(') 

A 

(Btuh) 

(Btuh) 

(%) 

Skylit©  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Skylit©  Cond 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

A 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Partition 

0 

0 

OoOO 

A 

0 

0.00 

A 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Infiltration 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Sub  Total=«> 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Internal  Loads 

A 

A 

Lights 

1,720 

0 

1,720 

7.56 

A 

1,720 

7.78 

A 

0 

0 

0.00 

People 

1,340 

1,340 

5.89 

A 

690 

3.12 

A 

0 

0 

0.00 

Misc 

23,891 

0 

0 

23,891 

104.93 

A 

23,891 

108.01 

A 

0 

0 

0.00 

Sub  Total==> 

26,951 

0 

0 

26,951 

118.37 

A 

26,301 

118.91 

A 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

A 

0 

0.00 

A 

0 

0 

0.00 

Supc  Fan  Heat 

0 

0.00 

A 

0.00 

A 

0 

o|i 

Reto  Fan  Heat 

0 

0 

0.00 

A 

0.00 

A 

0 

Duct  Heat  Pkup 

0 

0 

0.00 

A 

0.00 

A 

0 

0.00 

OV/UNDR  Sizing 

“4,183 

“4,183 

-18.37 

A 

-4,183 

-18.91 

A 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

A 

0.00 

A 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

A 

A 

0.00 

A 

A 

0 

0.00 

Grand  Total~=> 

22,768 

0 

0 

22,768 

100.00 

A 

22,118 

100.00 

A 

0 

0 

0.00 

_ 

_ _ _ 

Total  Capacity 

Sens  Cap.  Coil  Alrfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total 

Glass  (sf)  (%) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

336 

Main  Clg  2.9 

35.0 

34.0 

1,100 

75.0  58, 

.3  58, 

.1 

54.0  45.4 

38.6 

Part 

592 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0, 

.0  0, 

.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0 . 0 

0.0 

0.0 

0 

0.0  0, 

.0  0 

.0 

0.0  0.0 

0.0 

Roof 

0 

0  0 

Totals  2.9 

35.0 

Wall 

0 

0  0 

—HEATING 

COIL  SELECTION - 

-AIRFLOWS  (cfm) 

— EE 

IGInEERING 

CHECKS — 

— tempera 

TURES 

(F)“““ 

Capacity 

Coll  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

3.27 

SADB 

54.0 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Infil 

0 

0 

Clg 

Cfm/Ton 

376.71 

Plenum 

75.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,100 

0 

Clg 

Sqft/Ton 

115,07 

Return 

75.0 

0.0 

Preheat 

-0.0 

1,100 

0.0 

54.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

104.29 

Ret/OA 

75.0 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,100 

0 

No. 

People 

2 

Runarnd 

75.0 

0.0 

Humidif 

0.0 

0 

0,0 

0.0 

Exhaust 

0 

0 

Htg 

%  OA 

0.0 

Fn  MtrTD 

0.0 

0,0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total 

0.0 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 
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BUILDING  U-VALUES 


Room  U-Values -  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Cell. 

sqft) 

sqft/F) 

1 

ROOM 

1 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

211.1 

42.78 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

211.1 

42.78 

3 

ROOM 

3 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

155.7 

31.83 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

155.7 

31.83 

System 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

172.8 

35.20 

1 

ROOM 

1 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

211.1 

42,78 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.336 

0.000 

211.1 

42,78 

3 

ROOM 

3 

0.000 

0,750 

0.000 

0.000 

0.040 

o.boo 

0.000 

0.221 

0.000 

155.7 

31.83 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.221 

0.000 

155.7 

31.83 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

172.8 

35.20 

2 

ROOM 

2 

0.047 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

35.4 

7.07 

Zone 

2 

Total/Ave. 

0.047 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

35.4 

7.07 

System 

3 

Total/Ave. 

0.047 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

35.4 

7.07 

Building 

0.047 

0.750 

0.000 

0.000 

0.040 

0.000 

0.000 

0.269 

0.000 

170.8 

34.80 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  21140 

- BUILDING  AREAS 


Floor 

Total 

Exposed 

Number 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/W1 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

ROOM 

1 

1 

1 

3,584 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

Zone 

1 

Total/Ave. 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

3 

ROOM 

3 

1 

1 

8,063 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

Zone 

3 

Total/Ave. 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

System 

1 

Total/Ave. 

11,647 

0 

464 

0 

0 

11,647 

0 

0 

12,290 

1 

ROOM 

1 

1 

1 

3,584 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

Zone 

1 

Total/Ave. 

3,584 

0 

184 

0 

0 

3,584 

0 

0 

5,125 

3 

ROOM 

3 

1 

1 

8,063 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

Zone 

3 

Total/Ave. 

8,063 

0 

280 

0 

0 

8,063 

0 

0 

7,165 

System 

2 

Total/Ave. 

11,647 

0 

464 

0 

0 

11,647 

0 

0 

12,290 

2 

ROOM 

2 

1 

1 

336 

336 

592 

0 

0 

0 

0 

0 

0 

0 

Zone 

2 

Total/Ave. 

336 

592 

0 

0 

0 

0 

0 

0 

0 

System 

3 

Total/Ave. 

336 

592 

0 

0 

0 

0 

0 

0 

0 

Building 

23,630 

592 

928 

0 

0 

23,294 

0 

0 

24,579 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
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SYSTEM  TOTALS  LOAD  PBOFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFIL 


System  Totals 


Percent 

-  Cooling  Load 

i - 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflcw 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfm) 

Hours 

(%) 

Hours 

Cap. 

iCtm) 

Hours 

W 

Hours 

0  - 

5 

7.7 

100 

8,760 

-18,600 

17 

604 

5,290.0 

0 

0 

0.0 

0 

0 

5  - 

10 

15.3 

0 

0 

-37,200 

35 

1,281 

10,580.0 

0 

0 

0.0 

0 

0 

10  - 

15 

23.0 

0 

0 

-55,800 

45 

1,630 

15,870.0 

57 

5,006 

0.0 

0 

0 

15  - 

20 

30.6 

0 

0 

-74,400 

4 

144 

21,160.0 

0 

0 

0,0 

0 

0 

20  - 

25 

38.3 

0 

0 

-93,000 

0 

0 

26,450.0 

0 

0 

0.0 

0 

0 

25  - 

30 

45.9 

0 

0 

-111,600 

0 

0 

31,740.0 

0 

0 

0.0 

0 

0 

30  - 

35 

53.6 

0 

0 

-130,200 

0 

0 

37,030.0 

0 

0 

0.0 

0 

0 

35  - 

40 

61.2 

0 

0 

-148,800 

0 

0 

42,320.0 

0 

0 

0.0 

0 

0 

40  - 

45 

68.9 

0 

0 

-167,400 

0 

0 

47,610.0 

0 

23 

0.0 

0 

0 

45  - 

50 

76.5 

0 

0 

-186,000 

0 

0 

52,900.0 

0 

0 

0.0 

0 

0 

50  - 

55 

84.2 

0 

0 

-204,600 

0 

0 

58,190,0 

0 

0 

0.0 

0 

0 

55  - 

60 

91.8 

0 

0 

-223,200 

0 

0 

63,480.0 

0 

0 

0.0 

0 

0 

60  - 

65 

99.5 

0 

0 

-241,800 

0 

0 

68,770c0 

0 

0 

0.0 

0 

0 

65  » 

70 

107.1 

0 

0 

-260,400 

0 

0 

74,060.0 

0 

0 

0.0 

0 

0 

70  - 

75 

114.8 

0 

0 

-279,000 

0 

0 

79,350.0 

20 

1,736 

0.0 

0 

0 

75  - 

80 

122.4 

0 

0 

-297,600 

0 

0 

84,640.0 

0 

0 

0.0 

0 

0 

80  - 

85 

130.1 

0 

0 

-316,200 

0 

0 

89,930.0 

0 

0 

0.0 

0 

0 

85  - 

90 

137.8 

0 

0 

-334,800 

0 

0 

95,220.0 

0 

0 

0.0 

0 

0 

90  - 

95 

145.4 

0 

0 

-353,400 

0 

0 

100,510.0 

0 

0 

0.0 

0 

0 

95  - 

100 

153.1 

0 

0 

-372,000 

0 

0 

105,800.0 

23 

1,938 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

0 

0 

0 

5,101 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

- MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

Jan 

17,709 

47 

Feb 

15,162 

46 

March 

11,849 

38 

April 

25,867 

105 

May 

49,426 

140 

June 

71,784 

140 

July 

83,964 

140 

Aug 

77,728 

140 

Sept 

52,065 

140 

Oct 

26,160 

105 

Nov 

11,576 

40 

Dec 

15,376 

44 

Total 

458,686 

140 

Building  Energy  Consumption  =  66,250  (Btu/Sq  Ft/Year)  Floor  Area  »  23,630  (Sq  Ft) 

Source  Energy  Consumption  ”  66,250  (Btu/Sq  Ft /Year) 

^  IC'M  ^  /,/2s- 
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UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  140.1  (kW) 

Yearly  Time  of  Peak  16  (hr)  5  (bo) 

Hour  16  Month  5 

Eqp.  Utility  Parent 


Ref.  Equipment 

Demand 

Of  Tot 

Nub.  Code  Name 

Equipment  Description 

(kW) 

(%) 

Cooling  Equipment 

1  DIREVAP 

DIRECT  EVAP  COOLING  ONLY 

3.7 

2.66 

Sub  Total 

3.7 

2.66 

Sub  Total 

o 

o 

0.00 

Air  Moving  Equipment 

2 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

106.7 

76.19 

Sub  Total 

106,7 

76.19 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

29.6 

21.14 

Base  Utilities 

0.0 

o 

o 

o 

Misc  Equipment 

0.0 

0.00 

Sub  Total 

29.6 

21.14 

Grand  Total 

140.1 

100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  21695  -  ENERGY  EFFICIENT  LIGHTING 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/11/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F,  TOTAL  INVESTMENT 


(5.5%  of  1A) « 
(6.0%  of  1A) » 
(1A+1B  +  1C)- 

(ID-IE). 


$4,259 

$234 

$256 

$4,748 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

msTXj  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

18 

$116 

15.23 

$1,762 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

(12) 

($25) 

19.64 

($500) 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

6 

90.2 

- > 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A. 

ANNUAL  RECURRING  (*/-)  (ELEC.  DEMAND  SAVINGS) 

m 

$488 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$7,157 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS (+)/ COST  (-) 

(3A2  +  3Bd4)  > 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5  X  0.33)  > 

$417 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0.35 

c  IF  3D1b  *>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25)) » 
(2F5  +  3C)  = 
(5/1  F)  = 


(IF/4)  a 


DACA  63>81-C-01S2 
1992 

A.  STOVER 


$4,748 


$1,262 


$7,157 


$578 

$8,419 

1.77 

8.22 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION 

PROJECT  TITLE:  21696  -  ENERGY  EFFICIENT  WINDOWS 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/1 1/02 


ECONOMIC  LIFE:  25 


PROJECT  NO; 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  I 
(6.0%  of  1  A)  1 
(1A  +  1B  +  1C)> 

9 

(1D-1E)i 


$5,107 

$281 

$306 

$5,^ 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

4 

$23 

15.23 

$357 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS  $2.21 

3 

$6 

19.64 

$122 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

6 

29.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  {*/-)  (ELEC.  DEMAND  SAVINGS) 

s 

$39 

1  DIK50UNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$673 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) « 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$158 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F* 

0.11 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))  = 
(2F5  +  3C): 
(5/1 F)^ 

(1F/4): 


DACA  63>91-C>0152 
1992 

A.  STOVER 


$5.^5 


$479 


$673 


$69 

$1,051 

0.18 

82.96 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO:  DACA  63-91 -C-01 52 

PROJECT  TITLE:  BLDG.  21695  -  SETBACK/SETUP  THERMOSTAT 

FISCAL  YEAR:  1992 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/30/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY:  A.  NIEMEYER 

INVESTMENT 

A. 

CONSTRUCTION  COST 

m 

$136 

B. 

SIOH  COST 

(5.5%  of  1A)  - 

$7 

C. 

DESIGN  COST 

(6.0%  of  1A)  - 

$8 

D. 

ENERGY  CREDIT  (1 A  +  IB  +  1C)  - 

$152 

E. 

SALVAGE  VALUE 

M 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)* 

- > 

$152 

ENERGY  SAVINGS  (+)  / COST H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

124 

$806 

10.79 

$8,696 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

NAT  GAS  $2.21 

393 

$869 

12.38 

$10,761 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

517 

1,675.2 

- > 

$19,458 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-) 

a 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TQTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

$0 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)a 

$6,421 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

c  IF  3D1  b  =>  1  THEN  GO  TO  4 
d  IF3D1b<1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))=  $1,675 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)=  $19,468 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1F)=  128.10 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)=  0.09 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE  BLDG.  21696  -  DRY  BULB  ECONOMIZER  ON  AHU 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/18/92  ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A)  * 
(6.0%  of  1  A)  = 
(1A+1B  +  1C)  = 


(1D.1E)» 


$997 

$55 

$60 

$1,112 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

SnjIBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (6) 

A. 

ELEC 

$e.4« 

1 

$5 

10.79 

$50 

B. 

DIST 

0 

$0 

11.57 

$0 

C, 

NAT  GAS 

$2.21 

0 

$0 

12.38 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

1 

4.6 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

s 

$0 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

10,67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$0 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON- 

-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$16 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  301  <  3C  THEN  CALCUUTE  SIR  (2F5  +  3D1)  / 1 F  = 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (->)  (2F3  +  3A  +  (3B1d/25))  = 

6  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1 F)  = 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  = 


DACA63>91-C-0152 

1992 

A.  STOVER 


$1,112 


$50 


$0 


$5 

$50 

0.04 

241.95 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

*♦  ** 

**  TRACE  600  ANALYSIS  *• 

**  •* 

**  by  ** 


V  60 
PAGE  1 


ESOS  STUDY  AT  USMR  •  BUILDING  21695 
UNITE  SANDS  HISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

NEW  BLDG  AUDIT:  ALT  1-BSLN,  ALT2-ECO 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation; 

Barometric  Pressure: 

Suimer  Clearness  Number: 
Winter  Clearness  Nuii)er: 
Summer  Design  Dry  Bulb: 
Simmer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 

'  Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor; 


ELPASO.U 


31.0 

(deg) 

106.0 

(deg) 

6 

3.918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-roin./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:55:  1  2/29/92 

21695  .TM 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  60  0 


System  1  Block  RAD  -  RADIATION 


«***«***********«**iH»****  COOLING  COIL  REAIC 

km 

kitm 

'***  CIG  SPACE 

PEAK  ************  heating  coil  PEAK 

Peaked  at  Time  « 

=> 

Ho/Hr:  0/  0 

Mo/Hr:  0/  0 

* 

Ho/Hr;  13/  1 

Outside  Air  ==> 

OADB/UB/HR:  0/  0/  0.0 

OADB: 

0 

* 

* 

OAOB:  24 

Space 

Ret.  Air  Ret.  Air 

Net 

Parent 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

S^ns.-t-Lat. 

Sensible  Latent 

Total 

Of  Tot 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh)  (Btuh) 

(Btuh) 

(X) 

(Btuh) 

(X) 

* 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

-5,421 

-5,421 

39.85 

Glass  Solar 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

-5,251 

-5,251 

38.60 

Partition 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

0 

0.00 

* 

-891 

-891 

6.55 

Infiltration 

0 

0 

0.00 

0 

0.00 

* 

-2,039 

-2,039 

14.99 

Sub  Totals=> 

0 

0 

0 

0.00 

0 

0.00 

* 

-13,602 

-13,602 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Misc 

0 

0  0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

tdb  Total==> 

0 

0  0 

0 

0.00 

0 

0.00 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0  0 

0 

0.00 

0 

0.00 

* 

'  0 

0 

OM 

Fan  Heat 

0 

0.00 

0.00 

* 

0 

m 

Reto  Fan  Heat 

0 

0 

0.00 

0.00 

* 

0 

Duct  Heat  Pkup 

0 

0 

0.00 

0.00 

* 

0 

0.00 

OV/UMOR  Sizing 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0  0 

0 

0.00 

0.00 

* 

0 

0.00 

Terminal  By^ss 

0  0 

0 

0.00 

0.00 

* 

if 

0 

0.00 

Grand  Total=s> 

0 

0  0 

0 

0.00 

0 

0.00 

* 

-13,602 

-13,602 

100.00 

UAJL 1  Nil  UUit.  dcLCUl  lUN 

’-AREAS-----* 

Total 

Capacity 

Sei^  Cap.  Coil  Airfl 

Entering  OB/UB/MR 

Leaving  DB/UB/NR 

Gross  Total 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Hbh)  (cfni) 

Deg  F 

Deg  F 

Grains 

Deg  F  Deg  F 

Grair^ 

Floor 

880 

Main  Clg  0.0 

0.0 

0.0  0 

0.0 

0 

.0 

0, 

0 

0.0  0.0 

0,0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0  0 

0.0 

0 

.0 

0, 

0 

0.0  0.0 

0.0 

ExFlr 

27 

Opt  Vent  0.0 

0.0 

0.0  0 

0.0 

0.0 

0.0 

0.0  0.0 

0.0 

Roof 

880 

0  0 

Totals  0.0 

0.0 

Wall 

221 

0  0 

—  HEATING 

COIL  SELECTICW 

-AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS-- 

--TEMPERATURES 

(F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.00 

SAOB 

0.0 

68.1 

Main  Ktg 

-12.1 

0 

0.0 

0.0 

Infil 

0 

48 

Clg  Cfm/Ton 

0.00 

Plenun 

0.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

0 

0 

Clg  Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Preheat 

0.0 

0 

0.0 

0.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

0 

0 

No.  People 

0 

Runarnd 

0.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhai^t 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO 

0.0 

0.0 

Total 

-12.1 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-13.75 

Fn  Frict 

0.0 

0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

**************«*«*«*«*««*  CCXDLING  COIL  PEAK  ♦♦♦♦****♦*★******♦****♦♦♦*****♦♦  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ♦♦***♦** 


Peaked  at  Time  ==> 

Ho/Hr:  7/16 

* 

Ho/Hr;  7/21 

* 

Mo/Hr:  0/  0 

Outside  Air  ==> 

OADB/WB/HR;  97/  64/  49.0 

* 

* 

OADB:  85 

* 

OADB:  0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space  Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  ♦ 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btti)) 

(Btuh) 

(Btuh) 

(Btuh) 

CX)  * 

(Btuh)  (X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Roof  Cond 

4,682 

0 

4,682 

35.14  ♦ 

6,172  48.80 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Wall  Cond 

2,220 

0 

2,220 

16.66  * 

6,134  48.49 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Infiltration 

1,067 

1,067 

8.01  ♦ 

343  2.71 

* 

0 

0 

0.00 

Sub  Total“> 

7,968 

0 

7,968 

59.81  * 

12,649  100.00 

* 

0 

0 

0.00 

Internal  Loads 

♦ 

* 

Lights 

3,604 

0 

3,604 

27.05  * 

0  0.00 

* 

0 

0 

0.00 

People 

840 

840 

6.30  * 

0  0.00 

* 

0 

0 

0.00 

Hi  sc 

250 

0 

0 

250 

1.88  ♦ 

0  0.00 

* 

0 

0 

0.00 

Sub  Total==> 

4,694 

0 

0 

4,694 

35.23  * 

0  0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0  0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

661 

4.96  * 

0  0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

^  0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  ♦ 

0  0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

12,662 

0 

0 

13,323 

100.00  ♦ 

12,649  100.00 

* 

0 

0 

0.00 

ucvi iwn - 

AREAS 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/VB/HR 

Gross  Total  Glass 

(sf)  (X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

880 

Main  Clg  1.5 

18.0 

17.0 

468 

79.2  56.6  43.5 

49.8  39.8  26.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0  0.0 

ExFlr 

27 

Opt  Vent  0.0 

0,0 

0.0 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Roof 

880 

0  0 

Totals  1.5 

18.0 

Wall 

221 

0  0 

- AIR 

-  --CNIslNCCKlNIj 

CHECKS-- 

-- 1 tMKtKAIUKti 

(F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

6.4 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

30 

0  Clg  Cfm/Sqft 

0.53 

SAD8 

49.8 

0.0 

Main  Htg  -0.0 

0 

0.0 

0.0 

Infil 

48 

0  Clg  Cfm/Ton 

312.25 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

468 

0  Clg  Sqft/Ton 

586.67 

Return 

78.0 

0.0 

Preheat  -0.0 

468 

1.5 

49.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

20.45 

Ret/OA 

79.2 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

468 

0  No.  People 

2 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

30 

0  Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO 

0.0 

0.0 

Total  0.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 
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SINGLE  ZONE 


****«****««**«*««*««****«  COOLING  COIL  PEAK  ***♦*****»**»******•*********<»»♦  spy^gg  pgy^K  ************  HEATING  COIL  PEAK 


Peaked  at  Time 

s> 

Mo/Mr:  7/17 

* 

Ho/Hr: 

7/20 

* 

Ko/Hr:  13/  1 

Outside  Air  »=> 

OADB/WB/MR:  96/  63/  49.0 

* 

* 

OADB: 

B8 

* 

n 

0A08:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Ser^.'t'Lat. 

Sensible 

Latent 

Total 

Of  Tot  • 

Sensible 

Of  Tot 

* 

Space  Ser^ 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

<X)  * 

(Btuh) 

<X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

113,013 

0 

113,013 

18.43  * 

110,219 

20.79 

* 

-106,293 

-106,293 

15.11 

Glass  Solar 

6,889 

0 

6,889 

1.12  * 

6,889 

1.30 

* 

0 

0 

0.00 

Glass  Cond 

4,500 

0 

4,500 

0.73  * 

4,500 

0.85 

* 

-10,783 

-10,783 

1.53 

Wall  Cond 

331,977 

0 

331,977 

54.12  * 

340,490 

64.23 

* 

-378,688 

-378,688 

53.84 

Partition 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-27,565 

-27,565 

3.92 

Infiltration 

40,003 

40,003 

6.52  * 

30,916 

5.83 

* 

-120,605 

-120,605 

17.15 

Sub  Total ==> 

496,382 

0 

496,382 

80.93  * 

493,014 

93.00 

* 

-643,935 

-643,935 

91.56 

Internal  Loads 

* 

* 

Lights 

24,587 

0 

24,587 

4.01  ♦ 

24,587 

4.64 

* 

0 

0 

0.00 

People 

4,200 

4,200 

0.68  * 

2,300 

0.43 

* 

0 

0 

0.00 

Mi  sc 

10,244 

0 

0 

10,244 

1.67  * 

10,244 

1.93 

* 

0 

0 

0.00 

Sub  Total ==> 

39,031 

0 

0 

39,031 

6.36  * 

37,131 

7.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0,00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

31,513 

5.14  * 

0 

0.00 

* 

0 

-91,702 

1^ 

Sup.  Fan  Heat 

46,432 

7.57  * 

0.00 

32,337 

M 

Ret«  Fan  Heat 

0 

0 

0.00  * 

OcOO 

* 

0 

0.00 

Duct  Heat  Pkip 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UMOR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  ♦ 

* 

0.00 

* 

* 

0 

0.00 

Grand  TotalM> 

535,413 

0 

0 

613,359 

100.00  * 

530,146 

100.00 

* 

-643,935 

-703,300 

100.00 

.CUI 

’-AREAS"”------ 

Total 

Capacity 

Ser^  Cap. 

Coil  Airfl 

Entering  DB/VB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf) 

1  (X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  16,505 

Main  Clg  51.1 

613.4 

604.7 

21,765 

77.4  55 

.7  42.3 

48.3  43.6 

41.3 

Part  9,725 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

799 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  16,505 

0  0 

--HEATING 

COIL  SELECTION 

1 . 

■AIRFLOUS  (cfm) 

-ENGINEERING  CHECKS-- 

--TEMPERATURES 

(F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

9.6 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,082 

2,082 

Clg  Cfm/Sqft 

1.32 

SAOB 

50.6 

100.9 

Main  Htg 

-1,083.5 

21,765 

46.7 

98.7 

Inf  il 

2,738 

2,738 

Clg  Cfm/Ton 

425.82 

Plenum 

76.0 

70.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

21,765 

21,765 

Clg  Sqft/Ton 

322.91 

Return 

76.0 

70.0 

Preheat 

-0.0 

21,765 

65.6 

48.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

37.16 

Ret/OA 

77.4 

65.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

21,765 

21,765 

No.  People 

20 

Runarnd 

76.0 

70.0 

Hutiidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,082 

2,082 

Htg  X  OA 

9.6 

Fn  MtrTD 

0.7 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.32 

Fn  BldTD 

0.6 

0.0 

Total 

-1,083.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-65.64 

Fn  Frict 

1.7 

0^ 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  21695 


BUILDING  U-VALUES 


Room  U’Values 
(Btu/hr/sqft/F) 


Room 

Nunber 

Description 

Part, 

ExFlr 

Summr 

Sky  It 

Uintr 
Sky  It 

Roof 

Sunmr 

Uindo 

1 

RM  1 

-  STORAGE 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

System 

1 

Total /Ave. 

0.000 

0,750 

0.000 

0.000 

0.140 

0.000 

1 

RH  1 

-  STORAGE 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

2 

RM  2 

-  OFFICES 

0.368 

0.750 

0.000 

0.000 

0.140 

1.140 

Zone 

2 

Total/Ave. 

0.368 

0.750 

0.000 

0.000 

0.140 

1.140 

3 

RH  3 

-  HIGH  BAY 

0.750 

0.750 

0.000 

0.000 

0.140 

0.000 

Zone 

3 

Total/Ave. 

0.750 

0.750 

0.000 

0.000 

0,140 

0.000 

System 

3 

Total/Ave- 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

Building 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  21695 

. BUILDING 


Floor 

Total 

Number  of 

Area/Dupt 

Floor 

Partition 

Room 

Duplicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

<sqft) 

(sqft) 

(sqft) 

1 

RM  1  -  STORAGE 

1 

1 

880 

880 

0 

Zone 

1  Total/Ave. 

880 

0 

System 

1  Total/Ave. 

880 

0 

1 

RM  1  -  STORAGE 

1 

1 

880 

880 

0 

Zone 

1  Total/Ave. 

880 

0 

System 

2  Total/Ave. 

880 

0 

2 

RH  2  -  OFFICES 

1 

1 

6,003 

6,003 

2,475 

Zone 

2  Total/Ave. 

6,003 

2,475 

3 

RM  3  -  HIGH  BAY 

1 

1 

10,502 

10,502 

7,250 

Zone 

3  Total/Ave. 

10,502 

7,250 

System 

3  Total/Ave. 

16,505 

9,725 

Bui Iding 

18,265 

9,725 

Room  Room 
Hass  Capac. 


Wintr 

(lb/ 

(Btu/ 

Windo 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75,2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

1.259 

0.417 

0.000 

88.7 

18.64 

1.259 

0.417 

0.000 

88.7 

18.64 

0.000 

0.706 

0.000 

122.7 

25.43 

0.000 

0.706 

0.000 

122.7 

25.43 

1.259 

0.645 

0.000 

110.3 

22.96 

1.259 

0.641 

0.000 

106.9 

22.28 

AREAS 


Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

m 

(sqft) 

27 

0 

0 

880 

0 

0 

221 

27 

0 

0 

880 

0 

0 

221 

27 

0 

0 

880 

0 

0 

221 

27 

0 

0 

880 

0 

0 

221 

27 

0 

0 

880 

0 

0 

221 

27 

0 

0 

880 

0 

0 

221 

265 

0 

0 

-  6,003 

186 

6 

2,729 

265 

0 

0 

6,003 

186 

6 

2,729 

534 

0 

0 

10,502 

0 

0 

10,044 

534 

0 

0 

10,502 

0 

0 

10,044 

799 

0 

0 

16,505 

186 

1 

12,773 

853 

0 

0 

18,265 

186 

1 

13,215 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

— Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

<X) 

Hours 

Capacity 

(Stub) 

Hours 

(X) 

Hours 

Cap. 

(Cfiit) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

2.6 

6 

245 

-54,778 

11 

316 

1,111.7 

0 

0 

0.0 

0 

0 

5  - 

10 

5.3 

7 

290 

-109,556 

17 

513 

2,223.3 

0 

0 

0.0 

0 

0 

10  - 

15 

7.9 

7 

259 

-164,334 

17 

506 

3,335.0 

0 

0 

0.0 

0 

0 

15  - 

20 

10.5 

9 

357 

-219,112 

16 

480 

4,446.7 

0 

0 

0.0 

0 

0 

20  - 

25 

13.2 

5 

188 

-273,890 

13 

398 

5,558.4 

0 

0 

0.0 

0 

0 

25  - 

30 

15.8 

5 

192 

-328,668 

12 

345 

6,670.0 

0 

0 

0.0 

0 

0 

50  - 

35 

18.4 

5 

201 

-383,446 

8 

232 

7,781.7 

0 

0 

0.0 

0 

0 

35  - 

40 

21.0 

5 

178 

-438,224 

4 

127 

8,893.4 

0 

0 

0.0 

0 

0 

40  » 

45 

23.7 

6 

244 

-493,002 

1 

39 

10,005.1 

0 

0 

0.0 

0 

0 

45  - 

50 

26.3 

8 

301 

-547,780 

0 

0 

11,116.7 

0 

0 

0.0 

0 

0 

50  - 

55 

28.9 

6 

218 

-602,558 

0 

0 

12,228.4 

0 

0 

0.0 

0 

0 

55  - 

60 

31.6 

8 

324 

-657,336 

0 

0 

13,340.1 

0 

0 

0.0 

0 

0 

60  - 

65 

34.2 

2 

90 

-712,114 

0 

0 

14,451.8 

0 

0 

0.0 

0 

0 

65  " 

70 

36.8 

4 

175 

-766,892 

0 

0 

15,563.4 

0 

0 

0.0 

0 

0 

70  - 

75 

39.5 

6 

228 

-821,670 

0 

0 

16,675.1 

0 

0 

0.0 

0 

0 

75  - 

SO 

42.1 

5 

186 

-876,448 

0 

0 

17,786.8 

0 

0 

0.0 

0 

0 

80  - 

85 

44.7 

5 

186 

-931,226 

0 

0 

18,898.4 

0 

0 

0.0 

0 

0 

85  - 

90 

47.4 

2 

62 

-986,004 

0 

0 

20,010.1 

0 

0 

0.0 

0 

0 

90  - 

95 

50.0 

1 

31 

-1,040,782 

0 

0 

21,121.8 

0 

0 

0.0 

0 

0 

95  - 

100 

52.6 

0 

0 

-1,095,560 

0 

0 

22,233.5 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

4.805 

0 

0 

5,804 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

15,865 

69 

2,919 

8 

Feb 

14,286 

69 

2,242 

7 

March 

15,525 

69 

577 

4 

April 

14,811 

67 

0 

0 

May 

23,409 

91 

0 

0 

June 

30,383 

103 

0 

0 

July 

34,850 

107 

0 

0 

Aug 

33,584 

104 

0 

0 

Sept 

23,291 

91 

0 

0 

Oct 

16,041 

67 

0 

0 

Nov 

14,508 

69 

807 

4 

Dec 

15,559 

69 

2,150 

6 

Total 

252,112 

107 

8,696 

8 

Building  Energy  Consumption  =  99,514  (Btu/Sq  Ft/Year)  Floor  Area  =  17,385  (Sq  Ft) 

Source  Energy  Consumption  *  101,061  (Btu/Sq  Ft/Year) 

^  jCi/0  —  ^ 
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UTILITY  PEAK  CHECKSUMS  <  ALTERNATIVE  1 

. - . -  UTILITY  PEAK 

Utility  ELECTRIC  DEMAND 

Peak  Value  107^3  (kW) 

Yearly  Time  of  Peak  12  <hr)  7  (mo) 

Hour  12  Month  7 

Ecp. 

Ref.  Equipment 

Num.  Code  Name  Equipment  Description 

Cooling  Equipment 

1  EQl307oC  PACKAGED  TERMINAL  AIR  CONDITIONER 

2  EQ1172L  AIR-CLD  COND  COMP  >55  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 
Sdb  Total 

Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
%do  Total 

Grand  Total 


V  600 
PAGEi 


CHECKSUMS 


Utility  Parent 
Demand  Of  Tot 
(kW)  <X) 


lc6  1.52 
38.4  35.81 

40.0  37.33 

0.0  0.00 


11.2  10.43 
11.2  10.43 
0.0  0.00 


52.2  48.63 
0.0  0.00 
3.9  3.62 
56.0  52.24 

107.3  100.00 
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TRACE  600  ANALYSIS 


by 


** 
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ESOS  STUDY  AT  USMR  •  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  ^  \ 

NEU  BLDG  AIBIT:  Atfc±ii«9tN^^lLT2-EC0'y^f^gP^'^^=-  VI^JOomS  m/ Bi>JBR6y  EfBtC(BUT  VJI^Do\ix£) 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Nunber: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0,20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(8tu-min./hr/cuft) 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:55;  1  2/29/92 

21695  .TH 
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System 


1 


Block 


RAO 


-  RW)IATION 


****«****«***«****«*«**««  COOLING  COIL  PEAK 


CLG  SPACE  PEAK 


HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Ho/Hr:  0/  0 

* 

Ho/Hr:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOS/UB/HR: 

0/  0/  0.0 

* 

* 

OAOB:  0 

* 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Ser^o'»‘Lat. 

Sensible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot 

• 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-5,421  -5,421 

39.85 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-5,251  -5,251 

38.60 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-891  -891 

6.55 

Infiltration 

0 

0 

0.00  ♦ 

0 

0.00 

* 

-2,039  -2,039 

14.99 

Sub  Total==> 

0 

0 

0 

0.00  * 

0 

0.00 

* 

-13,602  -13,602 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

People 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

Misc 

0 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

Sub  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sup«  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

Reto  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

w 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/WR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

•k 

k 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0 

0.00  * 

0 

0.00 

k 

-13,602  -13,602 

100.00 

ft 

Total  Capacity 

Ser®  Cap. 

Coil  Airfl 

Entering  DB/U8/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tor®) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

880 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Exflr 

27 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

880 

0  0 

Totals  0.0 

0.0 

Wall 

221 

0  0 

(F)-- 

dCLCUllUfl - 

'nifiruuMO 

--tr 

lUlNCCKl 

Nu 

UntLKd 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SAOB  0.0 

68.1 

Main  Htg  -12.1 

0  0.0 

0.0 

Infil 

0 

48 

Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0,00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runarnd  0.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -12.1 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-13.75 

Fn  Frict  0.0 

0.0 
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★*****♦*******♦♦*♦*******  COOLING  COIL  PEAK  **★**♦♦******★***♦***♦*♦********  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 

Mo/Hr:  7/16 
/WB/HR:  97/  64/  49.0 


System  2 

Peak 

*************************  j 

Peaked  at  Time  • 

5=> 

Outside  Air  ==> 

0^ 

Space 

Sens.+Lat. 

Envelope  Loads 

(Btuh) 

Skylite  Solr 

0 

Skylite  Cond 

0 

Roof  Cond 

4,682 

Glass  Solar 

0 

Glass  Cond 

0 

Wall  Cond 

2,220 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

1,067 

Sub  Total==> 

Internal  Loads 

7,968 

Lights 

3,604 

People 

840 

Hi  sc 

250 

Sub  Total==> 

4,694 

PTAC 


-  PACKAGED  TERMINAL  AIR  COND. 


Ceiling  Load 
Outside  Air 
Sup.  Fan  Heat 
Ret.  Fan  Heat 
Duct  Heat  Pktp 
OV/UNDR  Sizing 
Exhaust  Heat 
Terminal  Bypass 

Grand  Total==> 


Ret.  Air 
Sensible 
(Btiit) 
0 
0 
0 
0 
0 
0 


Ret.  Air 
latent 
(Btuh) 


12,662 


* 

Ho/Hr: 

7/2r 

* 

Mo/Hr:  0/  0 

* 

OADB: 

85 

* 

OADB:  0 

* 

* 

Net 

Parent 

* 

Space 

Parent 

* 

Space  Peak 

Coil  Peak 

Perent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

4,682 

35.14 

* 

6,172 

48.80 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

2,220 

16.66 

* 

6,134 

48.49 

it 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

it 

0 

0 

0.00 

1,067 

8.01 

* 

343 

2.71 

it 

0 

0 

0.00 

7,968 

59.81 

* 

12,649 

100.00 

* 

0 

0 

0.00 

« 

* 

3,604 

27.05 

* 

0 

0.00 

* 

0 

0 

0.00 

840 

6.30 

* 

0 

0.00 

* 

0 

0 

0.00 

250 

1.88 

* 

0 

0.00 

* 

0 

0 

0.00 

4,694 

35.23 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

661 

4.96 

* 

0 

0.00 

it 

0 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0 

0,00 

* 

0 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

* 

* 

13,323 

100.00 

* 

12,649 

100.00 

* 

0 

0 

0.00 

-COOLING  COIL  SELECTION- 


-AREAS- 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total 

Glass  (sf) 

(X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

880 

Main  Clg 

1.5 

18.0 

17.0 

468 

79.2 

56.6 

43.5 

49.8 

39.8 

26.3 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

27 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

880  0 

0 

Totals 

1.5 

18.0 

Wall 

221  0 

0 

-HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


Lvg 


Type 


(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Infil 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

Preheat 

-0.0 

468 

1.5 

49.8 

Mincfm 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

Hunidif 

0.0 

0 

0.0 

0.0 

Exhaust 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

Total 

0.0 

Auxil 

-AIRFLOWS  (cfm)- 
Cooling 
30 
48 
468 
0 

468 
30 
0 
0 


Heating 


--ENGINEERING  CHECKS--  —TEMPERATURES  (F)-- 


X  OA 

6.4 

Type 

Clg 

Htg 

Cfm/Sqft 

0.53 

SADB 

49.8 

0.0 

Cfm/Ton 

312.25 

Plenum 

78.0 

0.0 

Sqft/Ton 

586.67 

Return 

78.0 

0.0 

Btuh/Sqft 

20.45 

Ret/OA 

79.2 

0.0 

People 

2 

Runarnd 

78.0 

0.0 

X  OA 

0.0 

Fn  HtrTO 

0.0 

0.0 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 
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System  3  Peak  SZ  -  SINGLE  ZONE 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  7/17 

* 

Mo/Hr:  7/20 

* 

Ho/Hr:  13/  1 

Outside  Air  ==> 

0ADB/W8/HR:  96/  63/  49.0 

* 

OAOB:  88 

* 

* 

OADB:  24 

it 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

I 

Percnt  ^ 

Sens^Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  ♦ 

0 

0.00 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

113,013 

0 

113,013 

18.73  ♦ 

110,219 

21.14 

-106,293  -106,293 

15.45 

Glass  Solar 

4,655 

0 

4,655 

0.77  * 

4,655 

0.89 

* 

0  0 

0.00 

Glass  Cond 

1,245 

0 

1,245 

0.21  * 

1,245 

0.24 

* 

-2,773  -2,773 

0.40 

Wall  Cond 

331,977 

0 

331,977 

55-01  * 

340,490 

65.32 

* 

-378,688  -378,688 

55.04 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00  r 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

-27,565  -27,565 

4.01 

Infiltration 

36,707 

36,707 

6.08  ^ 

27,549 

5.28 

* 

-113,334  -113,334 

16.47  1 

Sub  Total==> 

487,597 

0 

487,597 

80.79  ♦ 

484,159 

92.88 

* 

-628,654  -628,654 

91.37  1 

Internal  Loads 

* 

* 

Lights 

24,587 

0 

24,587 

4.07  * 

24,587 

4.72 

* 

0  0 

0.00 

People 

4,200 

4,200 

0.70  * 

2,300 

0.44 

* 

0  0 

0.00 

Mi  sc 

10,244 

0 

0 

10,244 

1.70  * 

10,244 

1.97 

♦ 

0  0 

0.00 

Sub  Total=s> 

39,031 

0 

0 

39,031 

6.47  * 

37,131 

7.12 

♦ 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

31,513 

5.22  * 

0 

0.00 

* 

0  -91,702 

13.33 

Sup.  Fan  Heat 

45,381 

7.52  * 

0.00 

* 

32,337 

-4.70 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total*ss> 

526,628 

0 

0 

603,523 

100.00  ♦ 

521,290 

100.00 

* 

-628,654  -688,019 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Hbh) 

<Hbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor  16,505 

Main  Clg  50.3 

603.5 

594.8 

21,272 

77.4  55 

.7  42-1 

48.2  43.5 

41.1 

Part  9,725 

[ 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr  799 

Opt  Vent  0-0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  16,505 

0  0 

Totals  50.3 

603.5 

Wall  12,959 

186  1 

•-HEATING 

Capacity 

COIL  SELECTION 

Coil  Airfl 

Ent 

Lvg 

Type 

■AIRFLOWS  (cfm) 
Cooling 

Heating 

—ENGINEERING 

Clg  X  OA 

CHECKS— 

9.8 

- -TEMPERA 

Type 

TURES 

Clg 

(F)  — 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,082 

2,082 

Clg  Cfm/Sqft 

1.29 

SADB 

50.4 

100.9 

Main  Htg 

-1,083.5 

21,272 

45.4 

98.6 

Infil 

2,573 

2,573 

Clg  Cfm/Ton 

422.97 

Plenum 

76,0 

70.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

21,272 

21,272 

Clg  Sqft/Ton 

328.18 

Return 

76.0 

70-0 

Preheat 

-0.0 

21,272 

65.5 

48.2 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

36.57 

Ret/OA 

77.4 

65.5 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

21,272 

21,272 

No.  People 

20 

Runarnd 

76.0 

70.0 

Humidif 

0.0 

0 

0,0 

0.0 

Exhaust 

2,082 

2,082 

Htg  X  OA 

9.8 

Fn  MtrTD 

0.7 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.29 

Fn  BldTD 

0.6 

0.0 

Total 

-1,083.5 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-65.64 

Fn  Frict 

1.7 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  2 
DBL  PANE  GREY  GUSS  -  BLDG  21695 

. BUILDING  U-VALUES 


Room  U- Values .  Room  Room 


Room 


Nunber 

Description 

Part. 

1 

RM  1 

-  STORAGE 

0.000 

Zone 

1 

Total /Ave. 

0.000 

System 

1 

Total/Ave. 

0.000 

1 

RM  1 

-  STORAGE 

0.000 

Zone 

1 

Total/Ave, 

0.000 

System 

2 

Total/Ave. 

0.000 

2 

RM  2 

-  OFFICES 

0.388 

Zone 

2 

Total/Ave. 

0.388 

3 

RM  3 

-  HIGH  BAY 

0.750 

Zone 

3 

Total/Ave. 

0.750 

System 

3 

Total/Ave. 

0.658 

Building 

0.658 

BUILDING  AREAS  -  ALTERNATIVE  2 
DBL  PANE  GREY  GLASS  -  BLOG  21695 


(Btu/hr/sqft/F) 
Summr  Wintr  Suimr 

ExFlr  Sky  It  Sky  It  Roof  Windo 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0,000  0.140  0,315 

0.750  0.000  0.000  0.140  0.315 

0.750  0.000  0.000  0.140  0.000 

0.750  0.000  0.000  0.140  0.000 

0.750  0-000  0.000  0.140  0.315 

0.750  0.000  0.000  0.140  0.315 


Hass 

Capac. 

Uintr 

<lb/ 

(Btu/ 

Uindo 

Uall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.000 

0.540 

0.000 

75.2 

15.93 

0.324 

0.417 

0.000 

88.7 

18.64 

0.324 

0,417 

0.000 

88.7 

18.64 

0.000 

0.706 

0.000 

122.7 

25.43 

0.000 

0.706 

0.000 

122.7 

25.43 

0.324 

0.645 

0.000 

110.3 

22.96 

0.324 

0.641 

0.000 

106,9 

22.28 

BUILDING  AREAS 


Room 

Floor 

Number  of  Area/Dupl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Duplicate  Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description  Fir  Rm  (sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

RM  1  -  STORAGE  1  1  880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1  Total/Ave, 

880 

0 

27 

0 

0 

880 

0 

0 

221 

System 

1  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

1 

RM  1  -  STORAGE  1  1  880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

System 

2  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

2 

RM  2  -  OFFICES  1  1  6,003 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

Zone 

2  Total/Ave. 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

10,044 

3 

RM  3  -  HIGH  BAY  1  1  10,502 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

Zone 

3  Total/Ave. 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

10,044 

System 

Building 

3  Total/Ave. 

1 

16,505 

18,265 

9,725 

9,725 

799 

853 

0 

0 

0 

0 

16,505 

18,265 

186 

186 

1 

1 

12,773 

13,215 
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SYSTEM  LOAD  PROFILE 


System  Totals 

Percent  ----  Cooling  Load 
Design  Cap.  Hours  Hours 

Load  (Ton)  (W 


0  - 

5 

2.6 

5 

213 

5  - 

10 

5e2 

8 

303 

10  - 

15 

7.8 

7 

259 

15  - 

20 

10.4 

9 

357 

20  - 

25 

12,9 

4 

172 

25  - 

30 

15.5 

4 

167 

30  - 

35 

18.1 

5 

211 

35  - 

40 

20.7 

5 

209 

40  - 

45 

23.3 

6 

253 

45  - 

50 

25.9 

7 

287 

50  - 

55 

28.5 

6 

223 

55  - 

60 

31.1 

7 

274 

60  - 

65 

33,7 

4 

140 

65  - 

70 

36.3 

5 

195 

70  - 

75 

38.8 

5 

203 

75  - 

80 

41.4 

4 

163 

80  - 

85 

44.0 

5 

209 

85  - 

90 

46.6 

2 

62 

90  - 

95 

49.2 

1 

31 

95  - 

100 

51,8 

0 

0 

Hours  Off 

0.0 

0 

4,824 

- Heating  Load . - 

Capacity  Hours  Hours 
(Btuh)  (X) 


-54,778 
-109,556 
-164,334 
-219,112 
-273,890 
-328,668 
-383,446 
-438,224 
-493,002 
-547,780 
-602,558 
-657,336 
-712,114 
-766,892 
-821,670 
-876,448 
-931 ,226 
-986,004 
-1,040,782 
-1,095,560 
0 


11  316 

17  513 

18  522 

16  464 

13  398 

11  335 

8  242 

4  127 


0  5,804 


-  Cooling  Airflow  - 
Cap.  Hours  Hours 
(Cfm)  (X) 

I, 087.0  0  0 

2.174.1  0  0 

3.261.1  0  0 

4.348.2  0  0 

5.435.2  0  0 

6.522.3  0  0 

609.3  0  0 

8.696.3  0  0 

9.783.4  0  0 

10,870.4  0  0 

II, 957.5  0  0 

13,044.5  0  0 

14.131.6  0  0 

15.218.6  0  0 

16.305.6  0  0 

17.392.7  0  0 

18.479.7  0  0 

19.566.8  0  0 

20.653.8  0  0 

21.740.8  100  8,760 

0.0  0  0 


Heating  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  (X) 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

15,865 

69 

2,911 

7 

Feb 

14,286 

69 

2,232 

7 

March 

15,525 

69 

576 

4 

April 

14,800 

67 

0 

0 

May 

23,295 

91 

0 

0 

June 

30,169 

102 

0 

0 

July 

34,560 

107 

0 

0 

Au9 

33,333 

103 

0 

0 

Sept 

23,141 

91 

0 

0 

Oct 

16,009 

67 

0 

0 

Nov 

14,508 

69 

805 

4 

Dec 

15,559 

69 

2,144 

6 

Total 

251,051 

107 

8,668 

7 

Building  Energy  Consumption  »  99,147  (Btu/Sq  Ft/Year)  Floor  Area  >  17,385  (Sq  Ft) 

Source  Energy  Consumption  =  100,689  (Btu/Sq  Ft/Year) 

£ rn oyxHl^  jciAJ  =  ?73 
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UTIL 


TY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  106.7  (kU) 

Yearly  Time  of  Peak  12  <hr)  7  (mo) 


Hour  12  Month  7 

Eqp.  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 

1  EQ1307.C  PACKAGED  TERMINAL  AIR  CONDITIONER  1.6  1.53 

2  EQ1172L  AIR-CLD  COMO  COMP  >55  TONS  37.9  35.48 


Sub  Total 


39.5  37.00 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


11.2  10.48 


Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


11.2  10.48 

0.0  0.00 


52.2  48.87 
OoO  0.00 
3.9  3.64 
56.0  52.51 


Grand  Total 


106.7  100.00 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


****************«#**«**************«*********«***<*****«**«****************«** 

*******************************1***************#;**********«********«********** 


TRACE  600  ANALYSIS 


by 


**********************««**«**«**«***«**«0««»<HHH>)HHHt«*«««— ««««««««»«««*«««>• 


Weather  File  Code:  ELPASO.U 

Location: 


Latitude: 

31.0 

(deg) 

Longitude; 

106.0 

(deg) 

Time  Zone; 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Nimber: 

1.00 

Winter  Clearness  Nurfcer: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Simmer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

ESOS  STUDY  AT  WSMR  -  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

NEW  BLDG  AUDIT:  ACTITSSN/ALTZ-ECO) 


Low 


Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


14:55:  1  2/29/92 

21695  .TM 


V  60 
PAGE  1 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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1 


Block 


RAD 


-  RADIATION 


System 

*#**««**'******«*«««*-*****  COOLING  COIL  PEAK  ************************** 


Peaked  at  Time  *=> 

Mo/Hr:  0/  0 

* 

Mo/Hr;  0/0  * 

Ho/Hrs  13/  1 

Outside  Air  *=> 

OADB/WB/HR: 

0/  0/  0.0 

* 

OADB:  0 

* 

* 

OAOB;  2A 

Space 

Ret.  Air 

Ret.  Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak  Coil  Peak 

Percnt 

Sens.*Lat. 

S^isible 

Latent 

Total  Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loac^ 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh)  (X)  * 

(Btuh) 

(X)  * 

(Btiit)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Skylite  Cond 

0 

0 

0  0.00  • 

0 

0.00  * 

0  0 

0.00 

Roof  Cond 

0 

0 

0  0.00  * 

0 

0.00  * 

-5,421  -5,421 

39,85 

Glass  Solar 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Glass  Cond 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Wall  Cond 

0 

0 

0  0.00  * 

0 

0.00  * 

-5,251  -5,251 

38.60 

Partition 

0 

0  0.00  * 

0 

0,00  * 

0  0 

0.00 

Exposed  Floor 

0 

0  0.00  * 

0 

0.00  * 

- 

891  -891 

6.55 

Infiltration 

0 

0  0.00  * 

0 

0.00  * 

-2,039  -2,039 

14.99 

Sub  Total ==> 

0 

0 

0  0.00  * 

0 

0.00  * 

-13,602  -13,602 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

People 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Mi  sc 

0 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Sub  Total s=> 

0 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Ceiling  Load 

0 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Outside  Air 

0 

0 

0 

c 

0.00  * 

0 

0.00  * 

0  0 

O.OJ^ 

Sup.  Fan  Heat 

0  0.00  * 

0.00  * 

0 

m 

Reto  Fan  Heat 

0 

0  0.00  * 

0.00  * 

0 

Duct  Heat  Pkup 

0 

0  0.00  * 

0.00  * 

0 

0.00 

OV/UNOR  Sizing 

0 

0  0.00  * 

0 

0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0  0.00  * 

it 

0.00  * 

* 

0 

0.00 

Grand  Total==> 

0 

0 

0 

0  0.00  * 

0 

0.00  * 

-13,602  -13,602 

100.00 

•1 

Total  Capacity 

Ser^  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tof«) 

(Hbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

880 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

27 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0 

0.0 

Roof 

880 

0  0 

Totals  0.0 

0.0 

AIRFLOWS  (cfm) 

Wall 

221 

0  0 

(F)-- 

ncAl  tnU 

wwiu  iwrn - 

luintCKlNu 

LntUXp-- 

1  tfl^cKA  1 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0 

Type  Clg 

Mtg 

(Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.00 

SADB  0.0 

68.1 

Main  Htg  -12.1 

0  0.0 

0.0 

Infil 

0 

48  Clg 

Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

0 

0  Clg 

Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

0  0.0 

0.0 

Mincfm 

0 

0  Clg 

Btiii/Sqft 

0.00 

Ret/OA  0.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

0 

0  No. 

People 

0 

Runarnd  0.0 

68.0 

Huroidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA  * 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/Sqft 

0.00 

Fn  BldTD  0.0 

0.0 

Total  -12.1 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-13.75 

Fn  Frict  0.0 

M 

*****  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


★******* 


§ 
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Trane  Air  Conditioning  Economics 

V  600 

By:  Trane  Customer  Direct  Service  Network 
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• 

System  2  Peak 

PTAC 

PACKAGED 

TERMINAL  AIR  COND. 

♦*****♦**♦*♦★***♦♦***♦♦*★  COOLING  COIL  PEAK  **ii********************^********  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 

Peaked  at  Time  ==> 

Ho/Hr:  7/16 

* 

Ho/Hr;  7/21 

Ho/Hr:  0/ 

0 

Outside  Air  ==> 

OADB/UB/HR:  97/  6A/  49.0 

* 

* 

OADB:  85 

* 

* 

OADB:  0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space  Percnt 

« 

Space  Peak  Coil  Peak  Percnt 

Sens.Hat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible  Of  Tot 

* 

Space  Sens  Tot  Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

« 

(Btuh)  (X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Roof  Cond 

4,682 

0 

4,682 

35.14 

* 

6,172  48.80 

* 

0 

0 

0.00 

. 

Glass  Solar 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Uall  Cond 

2,220 

0 

2,220 

16.66 

* 

6,134  48.49 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Infiltration 

1,067 

1,067 

8.01 

* 

343  2.71 

* 

0 

0 

0.00 

’ ' ' '  v.  •'*  •  ■  •  ‘ 

Sub  Total=*> 

7,968 

0 

7,968 

59.81 

* 

12,649  100.00 

* 

0 

0 

0.00 

Internal  Loads 

* 

* 

Lights 

3,604 

0 

3,604 

27.05 

* 

0  0.00 

* 

0 

0 

0.00 

j;' ■.'.C;- 

People 

840 

840 

6.30 

* 

0  0.00 

* 

0 

0 

0.00 

Hi  sc 

250 

0 

0 

250 

1.88 

* 

0  0.00 

0 

0 

0.00 

r  ■ 

Sub  Total==:> 

4,694 

0 

0 

4,694 

35.23 

* 

0  0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

661 

4.96 

* 

0  0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00 

* 

0 

0.00 

-■ 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0  0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

12,662 

0 

0 

13,323 

100.00 

* 

12,649  100.00 

* 

0 

0 

0.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DBAfB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass 

(sf) 

<X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm)  Deg  F  Deg 

F  Grains 

Deg  F  Deg  F  Grains 

Floor 

880 

1  ••■•■' 

1  ■  ■ 

Main  Clg  1.5 

18.0 

17.0 

468 

79.2  56.6  43 

.5 

49.8  39.8  26.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0 

.0 

0.0  0.0  0.0 

ExFlr 

27 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Roof 

880 

0  0 

Totals  1.5 

18.0 

Uall 

221 

0  0 

_ A  ID  Cl  muc  //> 

CHECKS-- 

--TFHPPRATURFS 

(F)— - 

— HEATING 

UUIL  OCLCVIIUH - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

6.4 

Type 

Clg 

Htg 

(Hbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

30 

0  Clg  Cfra/Sqft 

0.53 

SADB 

49.8 

0.0 

Main  Htg  *0.0 

0  0.0 

0.0 

Infil 

48 

0  Clg  Cfm/Ton 

312.25 

Plenum 

78.0 

0.0 

t 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

468 

0  Clg  Sqft/Ton 

586.67 

Return 

78.0 

0.0 

Preheat  -0.0 

468  1.5 

49.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

20.45 

Ret/OA 

79.2 

0.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

468 

0  No-  People 

2 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

30 

0  Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0-0 

0.0 

• 

Total  0-0 

Auxil 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 

D16-25 
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System  3  Peak 

SZ 

-  SINGLE  ZONE 

★♦★♦***♦**★★★♦****♦♦★★**♦  COOLING  COIL  1 

PEAK  ****************************^H^**  CLG  SPACE  PEAK  ♦***♦****♦*♦  HEATING  COIL  PEAK  ******** 

Peaked  at  Time 

Mo/Hr:  7/17 

* 

Mo/Hr;  7/20  • 

Ho/Hr:  13/  1 

Outside  Air  ==>  OADB/WB/HR:  96/  63/  49.0 

* 

* 

OADB:  88  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space  Parent  * 

Space  Peak  Coil  Peak  1 

Perent 

Sens. Hat. 

Sensible 

Latent 

Total 

of  Tot  * 

Sensible  Of  Tot  * 

Space  Sens  Tot  Sens  Of  Tot 

Envelope  Loads  (Btuh) 

<Bttii) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh)  (X)  * 

(Btuh)  (Btuh) 

iX) 

Skylite  Solr  0 

0 

0 

0.00  * 

0  0.00  * 

0  0 

0.00 

Skylite  Cond  0 

0 

0 

0.00  * 

0  0.00  * 

0  0 

0.00 

Roof  Cond  113,013 

0 

113,013 

18.65  * 

110,219  21.05  • 

-106,293  -106,293 

15.11 

Glass  Solar  6,889 

0 

6,889 

1.14  * 

6,889  1.32  * 

0  0 

0.00 

Glass  Cond  4,500 

0 

4,500 

0.74  * 

4,500  0.86  * 

-10,783  -10,783 

1.53 

Wall  Cond  331,977 

0 

331,977 

54.78  * 

340,490  65.03  * 

-378,688  -378,688 

53.84 

Partition  0 

0 

0.00  * 

0  0.00  * 

0  0  0.00 

Exposed  Floor  0 

0 

0,00  * 

0  0.00  * 

-27,565  -27,565 

3.92 

Infiltration  40,003 

40,003 

6.60  * 

30,916  5.90  * 

-120,605  -120,605 

17.15 

Sub  Totals:=>  496,382 

0 

496,382 

81.90  * 

493,014  94.16  * 

-643,935  -643,935 

91.56 

Internal  Loads 

* 

* 

Lights  18,030 

0 

18,030 

2.97  * 

18,030  3.44  * 

0  0 

0.00 

People  4,200 

4,200 

0.69  * 

2,300  0.44  * 

0  0 

0.00 

Hi sc  10,244 

0 

0 

10,244 

1.69  * 

10,244  1.96  * 

0  0 

0.00 

Sub  Total“>  32,475 

0 

0 

32,475 

5.36  ♦ 

30,575  5.84  * 

0  0 

0.00 

Ceiling  Load  0 

0 

0 

0.00  * 

0  0.00  * 

0  0 

0.00 

Outside  Air  0 

0 

0 

31,513 

5.20  * 

0  0.00  * 

0  -91,702 

13.04 

Sup.  Fan  Heat 

45,704 

7.54  * 

0.00  * 

32,337 

-4.60 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Duct  Neat  Pkup 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing  0 

0 

0.00  * 

0  0.00  * 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0-00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00  * 

* 

0 

0.00 

Grand  Total==>  528,857 

0 

0 

606,074 

►i  _ 

100.00  * 

523,589  100.00  * 

-643,935  -703,300 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf) 

1  (X) 

(Tons)  (Mbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor  16,505 

Main  Clg  50.5  606.1 

597.4 

21,424 

77.4  55.7  42.2 

48,2  43,5  41.2 

Part  9,725 

Aux  Clg  0.0  0.0 

0.0 

0 

0.0  1 

0.0  0.0 

0.0  0.0  0.0 

ExFlr  799 

Opt  Vent  0.0  0.0 

0.0 

0 

0.0  1 

0.0  0.0 

0.0  0.0  0.0 

Roof  16,505 

0  0 

Totals  50.5  606.1 

Uall  12,959  186  1 

_ AfDrirtUC 

CHECKS"  —TEMPERATURES 

(F)— 

Capacity  Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

9.7  Type  Clg 

Htg 

(Hbh)  (efm)  Deg  F 

Deg  F 

Vent 

2,082 

2,082  Clg  Cfm/Sqft 

1.30  SADB  50.5 

101.4 

Main  Htg  -1,083.5  21^ 

,424  46.3 

99.2 

Infil 

2,738 

2,738  Clg  Cfm/Ton 

424.18  Plenum  76.0 

70.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

21,424 

21,424  Clg  Sqft/Ton 

326.80  Return  76.0 

70.0 

Preheat  -0.0  21, 

,424  65.5 

48.2 

Mincfm 

^0 

0  Clg  Btuh/Sqft 

36.72  Ret/OA  77.4 

65.5 

Reheat  0.0 

0  0.0 

0.0  Return 

21,424^^ 

21,424  Mo.  People 

20  Runarnd  76.0 

70.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

2,082 

2,082  Htg  X  OA 

9.7  Fn  HtrTD  0.7 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

1.30  Fn  BldTO  0.6 

0.0 

Total  -1,083.5 

Auxil 

0 

0  Htg  Btuh/SqFt 

-65.64  Fn  Frict  1.7 

0.0 
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BUILDING  U-VALUES  •  ALTERNATIVE  3 
REDUCE  LIGHTING  ENERGY  -  BLDG  21695 

. BUILDING  U-VALUES 


---  Room  U-Values  — 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Room 

Sunnr 

Wintr 

Surnnr 

Wintr 

(lb/ 

(Btu/ 

Number 

Description 

Part. 

ExFlr 

Sky  It 

Sky  It 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

RM 

1 

-  STORAGE 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

System 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

1 

RM 

1 

-  STORAGE 

0,000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

2 

RH 

2 

-  OFFICES 

0.388 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.417 

0.000 

88.7 

18.64 

Zone 

2 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0,417 

0.000 

88.7 

18.64 

3 

RH  3 

-  HIGH  BAY 

0.750 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.706 

0.000 

122.7 

25.43 

Zone 

3 

Total/Ave. 

0.750 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.706 

0.000 

122.7 

25.43 

System 

3 

Total/Ave. 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.645 

0.000 

110.3 

22.96 

Building 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.641 

0.000 

106.9 

22.28 

BUILDING  AREAS  -  ALTERNATIVE  3 
REDUCE  LIGHTING  ENERGY  -  BLDG  21695 

—  . . . . . . - . -  BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of  Area/Dupl 

Floor  Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate  Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm  (sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

m 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

RH  1 

-  STORAGE 

1 

1  880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1 

Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

System 

1 

Total/Ave, 

880 

0 

27 

0 

0 

880 

0 

0 

221 

1 

RH  1 

-  STORAGE 

1 

1  880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1 

al/Ave. 

880 

0 

27 

0  0 

880 

0  0 

221 

System 

2 

Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

2 

RM  2 

-  OFFICES 

1 

1  6,003 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

Zone 

2 

Total/Ave. 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

3 

RH  3 

-  HIGH  BAY 

1 

1  10,502 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

10,044 

Zone 

3 

Total/Ave. 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

10,044 

System 

3 

Total/Ave. 

16,505 

9,725 

799 

0 

0 

16,505 

186 

1 

12,773 

Building 

18,265 

9,725 

853 

0 

0 

18,265 

186 

1 

13,215 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Per 

Cooling 

Load  --- 

- 

---  Heating  Load 

Cooling  Airflow 

-— 

. 

Keating  Airflow 

- 

Design 

Load 

Cap, 

(Ton) 

Hours 

(X) 

Hours 

Capacity  1 
(Btuh) 

Kours 

(X) 

Hours 

Cap.  Hours 
(Cfai)  (X) 

Hours 

Cap.  Hours 
(Cfm)  <%) 

Hours 

0  < 

5 

2.6 

5 

180 

-54,778 

9 

259 

1,094.6 

0 

0 

0.0 

0 

0 

5  - 

10 

5„2 

8 

314 

-109,556 

19 

570 

2,189.2 

0 

0 

0.0 

0 

0 

10  - 

15 

7,8 

6 

217 

-164,334 

17 

489 

3,283,8 

0 

0 

0.0 

0 

0 

15  - 

20 

10o4 

9 

337 

-219,112 

16 

478 

4,378.4 

0 

0 

0.0 

0 

0 

20  - 

25 

13o0 

5 

208 

-273,890 

14 

407 

5,473.0 

0 

0 

0.0 

0 

0 

25  - 

30 

15.6 

6 

226 

-328,668 

12 

345 

6,567.6 

0 

0 

0.0 

0 

0 

30  « 

35 

18.2 

5 

180 

-383,446 

8 

242 

7,662,2 

0 

0 

0.0 

0 

0 

35  - 

40 

20.8 

4 

155 

-438,224 

4 

127 

8,756.8 

0 

0 

0.0 

0 

0 

40  “ 

45 

23.4 

7 

274 

-493,002 

1 

39 

9,851.4 

0 

0 

0.0 

0 

0 

45  - 

50 

26.0 

7 

277 

-547,780 

0 

0 

10,946.0 

0 

0 

0.0 

0 

0 

50  - 

55 

28.6 

6 

242 

-602,558 

0 

0 

12,040.6 

0 

0 

0.0 

0 

0 

55  - 

60 

31.2 

7 

254 

-657,336 

0 

0 

13,135.2 

0 

0 

0.0 

0 

0 

60  - 

65 

33.8 

4 

162 

-712,114 

0 

0 

14,229.8 

0 

0 

0.0 

0 

0 

65  - 

70 

36.4 

4 

165 

-766,892 

0 

0 

15,324.4 

0 

0 

0.0 

0 

0 

70  - 

75 

39.0 

5 

186 

-821,670 

0 

0 

16,419.1 

0 

0 

0.0 

0 

0 

75  " 

80 

41.6 

5 

185 

-876,448 

0 

0 

17,513.7 

0 

0 

0.0 

0 

0 

80  - 

85 

44.2 

5 

197 

-931,226 

0 

0 

18,608.3 

0 

0 

0.0 

0 

0 

85  - 

90 

46.8 

2 

82 

-986,004 

0 

0 

19,702.9 

0 

0 

0.0 

0 

0 

90  - 

95 

49.4 

1 

31 

-1,040,782 

0 

0 

20,797.5 

0 

0 

0.0 

0 

0 

95  - 

100 

52.0 

0 

0 

-1,095,560 

0 

0 

21,892.1 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

4,888 

0 

0 

5,804 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  •  ALTERNATIVE  3 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kU) 

(Therm) 

(Thrm/hr) 

Jan 

15,499 

67 

2,946 

8 

Feb 

14,008 

67 

2,272 

7 

March 

15,131 

67 

586 

4 

Apri  1 

14,365 

65 

0 

0 

May 

22,892 

89 

0 

0 

June 

29,861 

100 

0 

0 

July 

34,356 

105 

0 

0 

Aug 

33,035 

102 

0 

0 

Sept 

22,809 

89 

0 

0 

Oct 

15,555 

65 

0 

0 

Nov 

14,158 

67 

825 

4 

Dec 

15,207 

67 

2,181 

6 

Total 

246,877 

105 

8,811 

8 

Building  Energy  Consumption  »  99,146  (Btu/Sq  Ft/Year)  Floor  Area  =  17,385  (Sq  Ft) 

Source  Energy  Consuiption  =  100,713  (Btu/Sq  Ft/Year) 
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UTILITY  PEAK  CHECKSIWS  ALTERNATIVE  3 


UTIL 


TY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  104.7  (kU) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 


Hour  12  Month  7 


Eqp-  Utility  Percnt 

Ref.  Ec^iproent  Defend  Of  Tot 

Mum.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 

1  EQ1507.C  PACKAGED  TERMINAL  AIR  CONDITIONER  1.6  1.56 

2  EQ1172L  AIR-CLD  COND  COMP  >55  TONS  37.8  36.09 


Sub  Total 


39.4  37.64 


Sub  Total 

Air  Moving  Equipment 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sdb  Total 


0.0  0.00 

11.2  10.68 

11.2  10.68 


$db  Total 


0.0  0.00 


Miscellaneous 


Lights 

50.2 

47.97 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

3.9 

3.70 

Sub  Total 

54.1 

51.67 

Grand  Total 


104.7  100.00 
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************«**«**********«************1k****«****«4r4NHIr****«*««***«*«**«*««*** 


TRACE  600  ANALYSIS 


ESOS  STUDY  AT  USMR  -  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

NEW  BLDG  AUDIT:  ALT  1-BSLN,  ALT2-ECO 


(bRY~Q)oce>  E6flAJoyv\l^^/^  oa;/4^HuJ 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sunner  Clearness  Nunber: 
Winter  Clearness  Number: 
Sumner  Design  Dry  Bulb: 
Sumner  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sumner  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-mi  n.  /hr/cuf  t/F ) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  Hay  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


10:47:18  6/18/92 

21695  .TM 
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System  1  Block  RAO  •  RADIATION 

*♦**♦******★♦♦**★**♦♦**♦*  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  = 

:=> 

Ho/Hr:  0/  0 

* 

Ho/Hr: 

0/  0 

«t 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/UB/HR: 

0/  0/  0.0 

* 

* 

OAOB: 

0 

* 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Parent 

* 

Space  Peak 

Coil  Peak 

Parent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Ser^~ 

Tot  tons 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

• 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-5,421 

-5,421 

39.85 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-5,251 

-5,251 

38.60 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-891 

-891 

6.55 

Infiltration 

0 

0 

0.00 

* 

0 

0.00 

* 

-2,039 

-2,039 

14.99 

Sub  Total M> 

0 

0 

0 

0.00 

• 

0 

0.00 

* 

-13,602 

•13,602 

100.00 

Internal  Loads 

* 

* 

Lights 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

People 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Mi  sc 

0 

0 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0 

0.00 

Sub  Total ==> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00 

• 

0.00 

* 

0 

0.00 

Retc  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkvip 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ««> 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

-13,602 

-13,602 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/WB/HR  Gross  Total 


-AREAS . — 

Glass  (sf) 


(X> 


(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

880 

Main  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

27 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

880 

0  0 

Totals 

0.0 

0.0 

Wall 

221 

0  0 

.ATDCinLfC 

•.cucTucpei wc  rurrve — 

--TPMOPPATliePS  rP)--« 

■-“HEATING 

(.UiL  dCLCUIlUH - 

Caf^city 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.00 

SAOB 

0.0  68.1 

Main  Htg 

-12.1 

0  0.0 

0,0 

Infil 

0 

48 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0  68.0 

Aux  Htg 

0.0 

0  0.0 

0.0 

sifljpiy 

0 

0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0  68.0 

Preheat 

0.0 

( 

)  0.0 

0.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0  68.0 

Reheat 

0.0 

( 

)  0.0 

0.0 

Return 

0 

0 

No. 

People 

0 

Runamd 

0.0  68.0 

Humid if 

0.0 

( 

)  0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.0  0.0 

Opt  Vent 

0.0 

( 

}  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.00 

Fn  BldTD 

0.0  0,0 

Total 

-12.1 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

“13.75 

Fn  Frict 

0.0  0.0 
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System  2  Peak  PTAC  -  PACKAGED  TERMINAL  AIR  COND. 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr: 

^/16 

* 

Mo/Hr: 

7/21 

* 

Mo/Hr: 

0/  0 

Outside  Air  ==> 

OAD8/WB/HR:  97/  64/  49-0 

* 

* 

OADB: 

85 

* 

* 

OADB: 

0 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Perent 

* 

Space  Peak  Coil 

Peak 

Perent 

Sens.*«'Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens'  Tot 

Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(X) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0-00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

4,682 

0 

4,682 

35.14  * 

6,172 

48.80 

* 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

2,220 

0 

2,220 

16.66  * 

6,134 

48.49 

* 

0 

0 

0.00 

Partition 

0 

0 

0.00  * 

0 

0.00 

« 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

1,067 

1,067 

8.01  * 

343 

2.71 

* 

0 

0 

0.00 

Sub  Total «> 

7,968 

0 

7,968 

59.81  ♦ 

12,649 

100.00 

* 

0 

0 

0.00 

Internal  Loads 

* 

♦ 

Lights 

3,604 

0 

3,604 

27.05  * 

0 

0.00 

* 

0 

0 

0.00 

People 

840 

840 

6.30  • 

0 

0.00 

* 

0 

0 

0.00 

Hisc 

250 

0 

0 

250 

1.88  * 

0 

0.00 

* 

0 

0 

0.00 

Sub  Total==> 

4,694 

0 

0 

4,694 

35.23  * 

0 

0.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

661 

4.96  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0-00  * 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  ♦ 

* 

0.00 

it 

0 

0.00 

Grand  Total ==> 

12,662 

0 

0 

13,323 

100.00  * 

12,649 

100.00 

ft 

0 

0 

0.00 

- uuui.inu  uwtL  d 

cLcui lun - 

ARcAS 

Total  Capacity 

Sens  Cap. 

coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg 

F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

880 

Main  Clg  1.5 

18.0 

17.0 

468 

79.2  56.6  43.5 

49.8  39.8 

26.3 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

ExFlr 

27 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0 

.0  0.0 

0.0  0.0 

0.0 

Roof 

880 

0  0 

Totals  1.5 

18.0 

Wall 

221 

0  0 

tlL^A  1  1  nu 

iwn - 

CHcCKS-- 

--icnrcKAiuKCd  vry— 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type  Cooling 

Heating  Clg  X  OA 

6.4 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

30 

0  Clg  Cfm/Sqft 

0.53 

SADB 

49.8 

0.0 

Main  Htg  *0.0 

0 

0.0 

0.0 

Infil 

48 

0  Clg  Cfm/Ton 

312.25 

Plenum 

78.0 

0.0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

468 

0  Clg  Sqft/Ton 

586.67 

Return 

78.0 

0.0 

Preheat  -0.0 

468 

1.5 

49.8 

Mincfm 

0 

0  Clg  Btuh/Sqft 

20.45 

Ret/OA 

79.2 

0.0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

468 

0  No 

People 

2 

Runarnd 

78.0 

0.0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

30 

0  Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Total  0.0 

Auxil 

0 

0  Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 

iMM 
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System 


Peak 


SZ 


-  SINGLE  ZONE 


*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


******** 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Ho/Hr: 

OADB/WB/HR: 


7/17 

96/  63/  49.0 


Envelope  Loads 
Skylite  Solr 
Skylite  Cond 
Roof  Cond 
Glass  Solar 
Glass  Cond 
Wall  Cond 
Partition 
Exposed  Floor 
Infiltration 
Sub  Total==> 


Space 
Sens  •'Mat. 
<Btuh) 
0 
0 

113,013 

6,889 

4,500 

331,977 

0 

0 

40,003 

496,382 


Ret.  Air 
Sensible 
(Btuh) 
0 
0 
0 
0 
0 
0 


Ret-  Air 
Latent 
(Btuh) 


Net 

Total 

(Btuh) 

0 

0 

113,013 

6,889 

4,500 

331,977 

0 

0 

40,003 

496,382 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
18.43 
1.12 
0.73 
54.12 
0.00 
0.00 
6.52 
80.93 


Mo/Hr: 

OAOB: 

Space 

Sensible 

(Btuh) 

0 

0 

110,219 

6,889 

4,500 

340,490 

0 

0 

30,916 

493,014 


7/20 

88 


* 
* 
* 

Percnt  * 
Of  Tot 
(X) 
0.00 
0.00 
20.79 
1.30 
0.85 
64.23 
0.00 
0.00 
5.83 
93.00 


Mo/Hr:  13/  1 
OADB:  24 


Internal  Loads 

* 

Lights 

24,587 

0 

24,587  4.01  * 

24,587 

4.64 

People 

4,200 

4,200  0.68  * 

2,300 

0.43 

Misc 

10,244 

0 

0 

10,244  1.67  * 

10,244 

1.93 

Sub  Total ==> 

39,031 

0 

0 

39,031  6.36  * 

37,131 

7.00 

Ceiling  Load 

0 

0 

0  0.00  • 

0 

0.00 

Outside  Air 

0 

0 

0 

31,513  5.14  * 

0 

0.00 

Sup.  Fan  Heat 

46,432  7.57  * 

0.00 

Ret.  Fan  Heat 

0 

0  0.00  * 

0.00 

Duct  Heat  Pkup 

0 

0  0.00  ♦ 

0.00 

OV/UNOR  Sizing 

0 

0  0.00  * 

0 

0.00 

Exhaust  Heat 

0 

0 

0  0.00  * 

0.00 

Terminal  Bypass 

0 

0 

0  0.00  * 

* 

0.00 

Grand  Total ==> 

535,413 

0  0  613,359  100.00  * 

530,146 

100.00 

Total  Capacity 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 

Leaving  DB/WB/HR 

(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Main  Clg  51.1 

613.4 

604.7 

21,765 

77.4  55.7  42.3 

48.3  43.6 

41.3 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Totals  51-1 

613.4 

Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-106,293 

0 

-10,783 

-378,688 

0 

-27,565 

-120,605 

-643,935 

0 

0 

0 

0 

0 

0 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 
0 

-106,293 

0 

-10,783 

•378,688 

0 

-27,565 

-120,605 

-643,935 

0 

0 

0 

0 

0 

-91,702 

32,337 

0 

0 

0 

0 

0 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
15.11 
0.00 
1.53 
53.84 
0.00 
3.92 
17.15 
91.56 

0.00 

0.00 

0.00 

0.00 

0.00 

13.04 

-4.60 

0.00 

0.00 

0.00 

0.00 

0.00 


-643,935  -703,300  100.00 


Gross  Total 
Floor 
Part 
ExFlr 
Roof 
Wall 


-AREAS . 

Glass  (sf) 


(X) 


16,505 

9,725 

799 

16,505 

12,959 


0 

186 


—HEATING  COIL  SELECTION - 

Capacity  Coil  Airfl  Ent 
(cfm) 


Ha  in  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


(Hbh) 

-1,083.5 

0.0 

-0.0 

0.0 

0.0 

0.0 

-1,083.5 


21,765 

0 

21,765 

0 

0 

0 


Deg  F 
46.7 
0.0 
65.6 
0.0 
0.0 
0.0 


Lvg 
Deg  F 
98.7 
0.0 
48.3 
0.0 
0.0 
0.0 


■AIRFLOWS  (cfm) 

—ENGINEERING 

CHECKS— 

—TEMPERATURES  (F) — 

Type 

Cooling 

Heating 

Clg  X  OA 

9.6 

Type 

Clg 

Htg 

Vent 

2,082 

2,082 

Clg  Cfin/Sqft 

1.32 

SAGS 

50.6 

100.9 

Infil 

2,738 

2,738 

Clg  Cfm/Ton 

425.82 

Plenum 

76.0 

70.0 

Supply 

21,765 

21,765 

Clg  Sqft/Ton 

322.91 

Return 

76.0 

70.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

37.16 

Ret/OA 

77.4 

65.6 

Return 

21,765 

21,765 

Ho.  People 

20 

Runarnd 

76.0 

70.0 

Exhaust 

2,082 

2,082 

Htg  X  OA 

9.6 

Fn  HtrTD 

0.7 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.32 

Fn  BldTD 

0.6 

0.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-65.64 

Fn  Frict 

1.7 

0.0 
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. BUILDING  U-VALUES . - . 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


Room  U-Values  - . --------  Room  Room 

<Btu/hr/sqft/F>  Mass  Capac. 


Room 

Nunber 

Description 

Part. 

ExFlr 

Suninr 

Sky  It 

Uintr 

Sky  It 

Roof 

Summr 

Uindo 

Wintr 

Uindo 

Wall 

Ceil. 

(lb/ 

sqft) 

(Btu/ 

sqft/F) 

1 

RH 

1 

-  STORAGE 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

System 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

1 

RM 

1 

-  STORAGE 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75,2 

15.93 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15,93 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.540 

0.000 

75.2 

15.93 

2 

RH 

2 

-  OFFICES 

0.38S 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.417 

0.000 

88.7 

18.64 

Zone 

2 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.417 

0.000 

88.7 

18.64 

3 

RH 

3 

-  HIGH  BAY 

0.750 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.706 

0.000 

122.7 

25.43 

Zone 

3 

Total/Ave. 

0.750 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.706 

0.000 

122.7 

25.43 

System 

3 

Total/Ave. 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.645 

0.000 

110.3 

22.96 

Building 

0.658 

0.750 

0.000 

0.000 

0.140 

1.140 

1.259 

0.641 

0.000 

106.9 

22.28 

BUILDING  AREAS  -  ALTERNATIVE  4 

DRY  BULB  ECONOMIZER  ON  AHU  -  BLDG  21695 

. BUILDING  AREAS 


Number  of 

Floor 
Area/D upl 

Total 

Floor  Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Uin 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

RH  1  -  STORAGE  1  1 

880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

System 

1  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

1 

RM  1  -  STORAGE  1  1 

880 

880 

0 

27 

0 

0 

880 

0 

0 

221 

Zone 

1  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

System 

2  Total/Ave. 

880 

0 

27 

0 

0 

880 

0 

0 

221 

2 

RM  2  -  OFFICES  1  1 

6,003 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

Zone 

2  Total/Ave. 

6,003 

2,475 

265 

0 

0 

6,003 

186 

6 

2,729 

3 

RM  3  -  HIGH  BAY  1  1 

10,502 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

10,044 

Zone 

3  Total/Ave. 

10,502 

7,250 

534 

0 

0 

10,502 

0 

0 

10,044 

System 

3  Total/Ave. 

16,505 

9,725 

799 

0 

0 

16,505 

186 

1 

12,773 

Building 

18,265 

9,725 

853 

0 

0 

18,265 

186 

1 

13,215 

D16-35 
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System  Totals 


Percent  Cooling  Load  ----  Heating  Load  ------  ----  Cooling  Airflow 


Design 

Load 

Cap. 

(Ton) 

Hours 

<%) 

Hours 

Capacity 

(Btuh) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

(X) 

Hours 

0  - 

5 

2.6 

8 

315 

-54,778 

11 

316 

1,111.7 

0 

0 

5  - 

10 

5.3 

8 

323 

-109,556 

17 

513 

2,223.3 

0 

0 

10  - 

15 

7.9 

7 

288 

-164,334 

17 

506 

3,335.0 

0 

0 

15  - 

20 

10-5 

5 

205 

-219,112 

16 

480 

4,446.7 

0 

0 

20  - 

25 

13.2 

5 

205 

-273,890 

13 

398 

5,558.4 

0 

0 

25  - 

30 

15.8 

4 

176 

-328,668 

12 

345 

6,670.0 

0 

0 

30  - 

35 

18.4 

5 

189 

-383,446 

8 

232 

7,781.7 

0 

0 

35  - 

40 

21.0 

5 

179 

-438,224 

4 

127 

8,893.4 

0 

0 

40  - 

45 

23.7 

5 

213 

-493,002 

1 

39 

10,005.1 

0 

0 

45  - 

50 

26.3 

9 

362 

-547,780 

0 

0 

11,116.7 

0 

0 

50  - 

55 

28.9 

6 

218 

-602,558 

0 

0 

12,228.4 

0 

0 

55  - 

60 

31.6 

8 

324 

-657,336 

0 

0 

13,340.1 

0 

0 

60  - 

65 

34.2 

2 

90 

-712,114 

0 

0 

14,451.8 

0 

0 

65  - 

70 

36.8 

4 

175 

-766,892 

0 

0 

15,563.4 

0 

0 

70  - 

75 

39.5 

6 

228 

-821,670 

0 

0 

16,675.1 

0 

0 

75  - 

80 

42.1 

5 

186 

-876,448 

0 

0 

17,786.8 

0 

0 

80  - 

85 

a.7 

5 

186 

-931,226 

0 

0 

18,898.4 

0 

0 

85  - 

90 

47.4 

2 

62 

-986,004 

0 

0 

20,010.1 

0 

0 

90  - 

95 

50.0 

1 

31 

-1,040,782 

0 

0 

21,121.8 

0 

0 

95  - 

100 

52.6 

0 

0 

-1,095,560 

0 

0 

22,233.5 

100 

8,760 

Hours  Off 

0.0 

0 

4,805 

0 

0 

5,804 

0.0 

0 

0 

---  Heating  Airflow 
Cap.  Hours 
(Cfm)  (X) 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 

0.0  0 


Hours 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  4 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kU) 

(Therm) 

(Thrm/hr) 

Jan 

15,865 

69 

2,919 

8 

Feb 

14,286 

69 

2,242 

7 

March 

15,525 

69 

577 

4 

April 

14,629 

67 

0 

0 

May 

23,104 

91 

0 

0 

June 

30,182 

103 

0 

0 

July 

35,069 

107 

0 

0 

Aug 

33,856 

104 

0 

0 

Sept 

23,477 

91 

0 

0 

Oct 

15,843 

67 

0 

0 

Nov 

14,508 

69 

807 

4 

Dec 

15,559 

69 

2,150 

6 

Total 

251,904 

107 

8,696 

8 

Building  Energy  Consunption  =  99,474  (Btu/Sq  Ft/Year)  Floor  Area  =  17,385  (Sq  Ft) 

Source  Energy  Consumption  *  101,021  (Btu/Sq  Ft/Year) 
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Utility  ELECTRIC  DEMAND 

Peak  Value  107.3  (kW) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 


Hour  12  Month  7 

Utility  Parent 

Ref.  Equipment  Demand  Of  Tot 

Mum.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 

1  EQ1307.C  PACKAGED  TERHIMAL  AIR  CONDITIONER  1.6  1.52 

2  EQ1172L  AIR-CLD  CONO  COMP  >55  TOMS  38.4  35.81 


Sub  Total 


40.0  37.33 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 
Miscellamous 
Lights 

Base  Utilities 
Mi sc  Equipment 
$db  Total 

Grand  Total 
t 


11.2 

11.2 

0.0 


10.43 

10.43 

0.00 


52.2  48.63 
0.0  0.00 
3.9  3.62 
56.0  52.24 


107.3  100.00 
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ESOS  STUDY  AT  USMR  -  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 


NEW  BLDG  AUDIT: 

^LT2^i^ 

Weather  File  Code: 

Location: 

ELPASO.W 

Latitude: 

31.0  (deg) 

Longitude: 

106.0  (deg) 

Time  Zone: 

6 

Elevation: 

3,918  (ft) 

Barometric  Pressure: 

25.8  (in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Sunner  Design  Dry  Bulb: 

UL 

00 

Simmer  Design  Wet  Bulb: 

64  (F) 

Winter  Design  Dry  Bulb: 

24  (F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653  (Lbm/cuft) 

Air  Specific  Heat: 

0.2444  (Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575  (Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8  (Btu-min./hr/cuft) 

Enthalpy  Factor: 

3,9171  (Lb-min./hr/cuft) 

Design  Simulation  Period:  May 

To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology: 

TETD/Time  Averaging 

Time/Date  Program  was  Run: 

10:43:55  3/14/92 

Dataset  Name: 

21695A  ,TM 

D16-39 
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System  1  Block  RAO  -  RADIATION 

★★*#***★**★*★***★★******♦  COOLING  COIL  PEAK  *★***★****★★*★★*★**★★***★****★*★  ci_q  SPACE  PEAK  ************  HEATING  COIL  PEAK 

*  Mo/Hr:  0/0  *  Mo/Hr:  13/  1 

*  OADB:  0  *  OADB:  24 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Mo/Hr:  0/  0 
OADB/WB/HR:  0/  0/  0.0 


Space 

Sens.+Lat. 


Ret.  Air 
Sensible 


Ret.  Air 
Latent 


Net 

Total 


Parent 
Of  Tot 


Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

Skylite  Solr 

0 

0 

0 

0.00 

* 

Skylite  Cond 

0 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

Glass  Solar 

0 

0 

0 

0.00 

* 

Glass  Cond 

0 

0 

0 

0.00 

* 

Wall  Cond 

0 

0 

0 

0.00 

* 

Partition 

0 

0 

0.00 

* 

Exposed  Floor 

0 

0 

0.00 

* 

Infiltration 

0 

0 

0.00 

* 

Sub  Total ss> 

0 

0 

0 

0.00 

* 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00 

* 

People 

0 

0 

0.00 

* 

Nisc 

0 

0 

0 

0 

0.00 

* 

Sub  Total==> 

0 

0 

0 

0 

0.00 

* 

Ceiling  Load 

0 

0 

0 

0,00 

* 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

Sup.  Fan  Heat 

0 

0.00 

* 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

QWmOR  Sizing 

0 

0 

0.00 

* 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

Grand  Total =-> 

0 

0 

0 

0 

0.00 

* 

Total  Capacity 

- UIAJ'UJINU  UUiL  d 

Sens  Cap.  Coil  Airfl 

CLCLI  lUN - - - 

Entering  DB/WB/HR 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0, 

.0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

.0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0 

0. 

,0 

Totals  0.0 

0.0 

1  1  nAj 

1  iun 

AIKJ-LOWS  (ctra)- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

h 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

Main  Htg  -12.1 

0 

0.0 

0.0 

Inf  i  1 

0 

Aux  Htg  0.0 

0 

0.0 

0.0 

Supply 

0 

Preheat  0.0 

0 

0.0 

0.0 

Mine fra 

0 

Reheat  0.0 

0 

0.0 

0.0 

Return 

0 

Humidif  0.0 

0 

0.0 

0.0 

Exhaust 

0 

Opt  Vent  0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

Total  -12.1 

Auxi  1 

Space 

Sensible 

(Btuh) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Parent  * 
Of  Tot  * 
C%)  * 
OoOO  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  * 
0.00  ♦ 
0.00  * 
0.00  * 


0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-5,421 

0 

0 

-5,251 

0 

-891 

-2,039 

-13,602 

0 

0 

0 

0 

0 

0 


-13,602 


Coil  Peak 
Tot  Sens 
(Btuh) 
0 

0 

-5,421 

0 

0 

-5,251 

0 

-891 

-2,039 

-13,602 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-13,602 


Parent 
Of  Tot 
(%) 
0.00 
0.00 
39.85 
0.00 
0.00 
38.60 
0.00 
6.55 
14.99 
100.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


0.00 

100.00 


Leaving  DB/U6/HR 


Gross  Total 


-AREAS . - 

Glass  (sf) 


(%) 


Deg  F 
0.0 
0.0 
0.0 


Heating 

0 
48 
0 
0 
0 
0 
0 
0 


jg  F 

Grains 

Floor 

880 

0.0 

0.0 

Part 

0 

0.0 

0.0 

ExFlr 

27 

0.0 

0.0 

Roof 

880 

0  0 

Wall 

221 

0  0 

--ENGINEERING 

CHECKS- - 

--TEMPERATURES 

(F)--- 

Clg 

X  OA 

0.0 

Type 

Clg 

Htg 

Clg 

Cfra/Sqft 

0.00 

SAOB 

0.0 

68.1 

Clg 

Cfm/Ton 

0.00 

Plenum 

0.0 

68.0 

Clg 

Sqft/Ton 

0.00 

Return 

0.0 

68.0 

Clg 

Btuh/Sqft 

0.00 

Ret/OA 

0.0 

68.0 

No. 

People 

0 

Runarnd 

0.0 

68.0 

Htg 

X  OA 

0.0 

Fn  MtrTO 

0.0 

0.0 

Htg 

Cfra/SqFt 

0.00 

Fn  BldTD 

0.0 

0.0 

Htg 

Btuh/SqFt 

-13.75 

Fn  Frict 

0.0 

0.0 

D16-40 


COOLING  COIL  SELECTION 


Total  Capacity  Sens  Cap, 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/UB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

880 

Main  Clg 

1.5 

18.0 

17.0 

468 

79.2 

56.6  43.5 

49.8 

39.8  26.3 

Part 

0 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

27 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0,0 

0.0  0,0 

0,0 

0.0  0.0 

Roof 

880 

0 

0 

Totals 

1.5 

18.0 

Wall 

221 

0 

0 

--HEATING 

COIL  SELECTION . 

•AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS— 

—TEMPERATURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Keating 

Clg  X  OA 

6.4 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

30 

0 

Clg  Cfm/Sqft 

0.53 

SADB 

49.8 

0.0 

Main  Htg 

-0.0 

0 

0.0 

0.0 

Inf  il 

48 

0 

Clg  Cfm/Ton 

312.25 

Plenum 

78.0 

0.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

468 

0 

Clg  Sqft/Ton 

586.67 

Return 

78.0 

0.0 

Preheat 

-0.0 

468 

1.5 

49.8 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

20.45 

Ret/OA 

79.2 

0.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

468 

0 

No.  People 

2 

Runarnd 

78.0 

0.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

30 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.0 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.00 

Fn  BldTO 

0.0 

0.0 

Total 

0.0 

Auxil 

0 

Htg  Btuh/SqFt 

0.00 

Fn  Frict 

0.0 

0.0 
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System  3  Peak  SZ  -  SINGLE  ZONE 


****★***★*******★*★*★****  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

Mo/Hr: 

7/17 

* 

Mo/Hr: 

7/20 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  ' 

96/  63/  49.0 

* 

* 

OADB: 

88 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Perent 

* 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

113,013 

0 

113,013 

18.43 

* 

110,219 

20.79 

* 

-106,293 

-106,293 

15.11 

Glass  Solar 

6,889 

0 

6,889 

1.12 

* 

6,889 

1.30 

* 

0 

0 

0.00 

Glass  Cond 

4,500 

0 

4,500 

0.73 

* 

4,500 

0.85 

* 

-10,783 

-10,783 

1.53 

Wall  Cond 

331,977 

0 

331,977 

54.12 

* 

340,490 

64.23 

* 

-378,688 

-378,688 

53.84 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-27,565 

-27,565 

3.92 

Infiltration 

40,003 

40,003 

6.52 

« 

30,916 

5.83 

* 

-120,605 

-120,605 

17.15 

Sub  Total ==> 

496,382 

0 

496,382 

80.93 

* 

493,014 

93.00 

* 

-643,935 

-643,935 

91.56 

Internal  Loads 

* 

* 

Lights 

24,587 

0 

24,587 

4.01 

* 

24,587 

4.64 

* 

0 

0 

0.00 

People 

4,200 

4,200 

0.68 

* 

2,300 

0.43 

* 

0 

0 

0.00 

Rise 

10,244 

0 

0 

10,244 

1.67 

* 

10,244 

1.93 

* 

0 

0 

0.00 

Sub  Total ==> 

39,031 

0 

0 

39,031 

6.36 

* 

37,131 

7.00 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

31,513 

5.14 

* 

0 

0.00 

* 

0 

-91,702 

13.04 

Sup.  Fan  Neat 

46,432 

7.57 

* 

0.00 

* 

32,337 

-4.60 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

«r 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

♦ 

4r 

0.00 

* 

A 

0 

0.00 

Grand  Total ==> 

535,413 

0 

0 

613,359 

100.00 

530,146 

100.00 

* 

-643,935 

-703,300 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  OB/WB/HR 

Gross 

Total 

Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

16,505 

Main  Clg 

51.1 

613.4 

604.7 

21,765 

77.4 

55.7 

42.3 

48.3 

43.6 

41.3 

Part 

9,725 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

799 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

16,505 

0  0 

Totals 

51.1 

613.4 

Wall 

12,959 

186  1 

HEATING  COIL  SELECTION . AIRFLOWS  (cfm) . ENGINEERING  CHECKS--  —TEMPERATURES  (F)— 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

9.6 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,082 

2,082 

Clg  Cfm/Sqft 

1.32 

SAOB 

50.6 

100.9 

Main  Htg 

-1,083.5 

21,765 

46.7 

98.7 

Inf  i  1 

2,738 

2,738 

Clg  Cfm/Ton 

425.82 

Plenum 

76.0 

70.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

21,765 

21,765 

Clg  Sqft/Ton 

322.91 

Return 

76.0 

70.0 

Preheat 

-0.0 

21,765 

65.6 

48.3 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

37.16 

Ret/OA 

77.4 

65.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

21,765 

21,765 

No.  People 

20 

Runamd 

76.0 

70.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,082 

2,082 

Htg  X  OA 

9.6 

Fn  MtrTD 

0.7 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

1.32 

Fn  BldTD 

0.6 

0.0 

Total 

-1,083.5 

Auxi  1 

0 

Htg  Btuh/SqFt 

-65.64 

Fn  Frict 

1.7 

0.0 

D1642 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
ECO  -  NIGHT  SETBACK  -  BLDG  21695 


BUILDING  U-VALUES 


Room  U- Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 


1 

RH  1 

-  STORAGE 

Zone 

1 

Total/Ave. 

System 

1 

Total/Ave, 

1 

RM  1 

-  STORAGE 

Zone 

1 

Total/Ave< 

System 

2 

Total/Ave. 

2 

RH  2 

-  OFFICES 

Zone 

2 

Total/Ave. 

3 

RH  3 

<  HIGH  BAY 

Zone 

3 

Total/Ave, 

System  3 

Building 

Total/Ave. 

Summr 

Uintr 

Part, 

ExFlr 

Skylt 

Skylt 

0.000 

0.750 

0.000 

0.000 

OcOOO 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0.750 

0.000 

0.000 

0.000 

0,750 

0.000 

0.000 

0.368 

0.750 

0.000 

0.000 

0.388 

0.750 

0.000 

0.000 

0,750 

0.750 

0.000 

0.000 

0.750 

0.750 

0.000 

0.000 

0.658 

0.750 

0.000 

0.000 

0.658 

0.750 

0.000 

0.000 

Summr 

Wintr 

Roof 

Uindo 

Uindo 

Wall 

0.140 

0.000 

0.000 

0.540 

0.140 

0.000 

0.000 

0.540 

0.140 

0.000 

0.000 

0.540 

0.140 

0.000 

0.000 

0,540 

0.140 

0.000 

0.000 

0.540 

0.140 

0.000 

0.000 

0,540 

0.140 

1,140 

1.259 

0.417 

0.140 

1.140 

1.259 

0.417 

0.140 

0.000 

0.000 

0,706 

0.140 

0.000 

0.000 

0.706 

0.140 

1.140 

1.259 

0.645 

0.140 

1.140 

1.259 

0.641 

Room 

Room 

Hass 

Capac. 

(lb/ 

(Btu/ 

Cei  1 . 

sqft) 

sqft/F) 

0.000 

75.2 

15.93 

0.000 

75.2 

15.93 

0.000 

75.2 

15.93 

0.000 

75,2 

15.93 

0.000 

75.2 

15,93 

0,000 

75.2 

15.93 

0.000 

88.7 

18.64 

0.000 

88.7 

18.64 

0.000 

122.7 

25.43 

0.000 

122.7 

25.43 

0.000 

110.3 

22.96 

0.000 

106.9 

22.28 

BUILDING  AREAS  -  ALTERNATIVE  1 
ECO  -  NIGHT  SETBACK  -  BLDG  21695 

. BUILDING  AREAS 


Floor 

Total 

Number 

of 

Area/Dupl 

Floor 

Room 

Duplicate 

Room 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

1 

RH  1  -  STORAGE 

1 

1 

880 

880 

Zone 

1  Total/Ave. 

880 

System 

1  Total/Ave. 

880 

1 

RH  1  -  STORAGE 

1 

1 

880 

880 

Zone 

1  Total/Ave. 

880 

System 

2  Total/Ave. 

880 

2 

RH  2  -  OFFICES 

1 

1 

6,003 

6,003 

Zone 

2  Total/Ave. 

6,003 

3 

RH  3  -  HIGH  BAY 

1 

1 

10,502 

10,502 

Zone 

3  Total/Ave. 

10,502 

System 

3  Total/Ave. 

16,505 

Building 

18,265 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Ul 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

0 

27 

0 

0 

880 

0 

0 

0 

27 

0 

0 

880 

0 

0 

0 

27 

0 

0 

880 

0 

0 

0 

27 

0 

0 

880 

0 

0 

0 

27 

0 

0 

880 

0 

0 

0 

27 

0 

0 

880 

0 

0 

2,475 

265 

0 

0 

6,003 

186 

6 

2,475 

265 

0 

0 

6,003 

186 

6 

7,250 

534 

0 

0 

10,502 

0 

0 

7,250 

534 

0 

0 

10,502 

0 

0 

9,725 

799 

0 

0 

16,505 

186 

1 

9,725 

853 

0 

0 

18,265 

186 

1 

V  600 
PAGE  22 


Net  Wall 
Area 
(sqft) 

221 

221 

221 

221 

221 

221 

2,729 

2,729 

10,044 

10,044 

12,773 

13,215 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


V  60 
PAGE  71 


SYSTEM  LOAD 


P  R  0  F  I  L 


System  Totals 


Percent 

----  Cooling  Load 

1 

Load 

— --  Cooling 

Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(%) 

Hours 

Capacity 

(Btuh) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

<%) 

Hours 

0  - 

5 

2.6 

10 

223 

-54,778 

20 

252 

1,111.7 

0 

0 

5  - 

10 

5.3 

12 

279 

-109,556 

14 

176 

2,223.3 

0 

0 

10  - 

15 

7.9 

6 

125 

-164,334 

12 

153 

3,335.0 

0 

0 

15  - 

20 

10.5 

6 

125 

-219,112 

18 

239 

4,446.7 

0 

0 

20  - 

25 

13.2 

4 

93 

-273,890 

9 

119 

5,558.4 

0 

0 

25  - 

30 

15.8 

4 

80 

-328,668 

7 

96 

6,670.0 

0 

0 

30  - 

35 

18.4 

3 

73 

-383,446 

1 

11 

7,781.7 

0 

0 

35  - 

40 

21.0 

4 

88 

-438,224 

2 

27 

8,893.4 

0 

0 

40  - 

45 

23.7 

6 

145 

-493,002 

0 

0 

10,005.1 

0 

0 

45  - 

50 

26.3 

8 

185 

-547,780 

3 

41 

11,116.7 

0 

0 

50  - 

55 

28.9 

6 

140 

-602,558 

1 

16 

12,228.4 

0 

0 

55  - 

60 

31.6 

3 

71 

-657,336 

0 

3 

13,340.1 

0 

0 

60  - 

65 

34.2 

4 

82 

-712,114 

1 

8 

14,451.8 

0 

0 

65  - 

70 

36.8 

5 

117 

-766,892 

9 

110 

15,563.4 

0 

0 

70  - 

75 

39.5 

4 

79 

-821,670 

2 

27 

16,675.1 

0 

0 

75  - 

80 

42.1 

4 

89 

-876,448 

1 

10 

17,786.8 

0 

0 

80  - 

85 

44.7 

1 

20 

-931,226 

0 

4 

18,898.4 

0 

0 

85  ■= 

90 

47.4 

0 

0 

-986,004 

0 

0 

20,010.1 

0 

0 

90  « 

95 

50.0 

0 

0 

-1,040,782 

0 

0 

21,121.8 

0 

0 

95  » 

100 

52.6 

10 

235 

-1,095,560 

0 

0 

22,233.5 

100 

8,760 

Hours 

Off 

0.0 

0 

6,511 

0 

0 

7,468 

0.0 

0 

0 

t 


Heating  Airflow  — 
Cap.  Hours  Hours 
(Cfm)  (%) 


0.0 

0.0 

0.0 

OcO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


. M 

0  N  T  H  L 

Y  E  N  E  1 

ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(Thrtn/hr) 

Jan 

14,909 

69 

1,620 

14 

Feb 

13,429 

69 

1,248 

13 

March 

15,294 

69 

346 

11 

April 

14,201 

67 

0 

0 

May 

19,148 

91 

0 

0 

June 

23,852 

103 

0 

0 

July 

26,429 

107 

0 

0 

Aug 

26,205 

104 

0 

0 

Sept 

18,494 

91 

0 

0 

Oct 

14,979 

67 

0 

0 

Nov 

14,154 

69 

454 

11 

Dec 

14,549 

69 

1,099 

13 

Total 

215,642 

107 

4,767 

14 

Building  Energy  Consimption  «  69,757  (Btu/Sq  ft/Year>  Floor  Area  =  17,335  (Sq  Ft) 

Source  Energy  Consimption  »  70,605  <Btu/Sq  Ft/Year) 

Ic  io  ^  ^7 S' 
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UTILITY  PEAK  CHECKSl^S  »  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  107.3  (kU) 

Yearly  Time  of  Peak  12  (hr)  7  (mo) 

Hour  12  Month  7 

Eqp. 

Ref.  Equipment 

Nun.  Cocfe  Name 

Cooling  Equipment 


Equipment  Description 


1  EO1307.C  PACKAGED  TERMINAL  AIR  CONDITIONER 

2  EQ1172L  AIR-CLD  COND  COMP  >55  TONS 

Sub  Total 
Sub  Total 

Air  Moving  Equipment 


SUMMATION  Of  FAN  ELECTRICAL  DEMAND 


Sub  Total 
Sub  Total 
Miscellaneoim 
Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 


Utility  Percnt 
Demand  Of  Tot 
(kW)  (X) 


1.7  1.55 

36.4  35.79 

40.1  37.34 

0.0  0.00 

11.2  10.43 

11.2  10.43 

0.0  0.00 


52.2  48.61 
0.0  0.00 
3.9  3.62 
56.0  52.23 


Grand  Total 


107,3  100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE:  BLDG.  21695 

-  MOD.  CONFIG.  (ECOs  LIGHTING;  SETBACK  T-STAT) 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  06/22/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

■ 

$4,395 

B. 

SlOH  COST 

(5.5%  of  1  A)  « 

$242 

C. 

DESIGN  COST 

(6.0%  of  1A)  - 

$264 

D. 

ENERGY  CREDIT 

(lA  +  IB-hIC)- 

$4,901 

E. 

SALVAGE  VALUE 

■ 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)- 

- > 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUALS 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

142 

$921 

10.79 

$9,936 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS  $2.21 

385 

$852 

12.38 

$10,542 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

527 

1.772.4 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

« 

$488 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)> 

$5,202 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  -f  3Bd4)  » 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$6,758 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

0  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))  = 

TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(5/1  F)» 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

SIMPLE  PAYBACK  (SPB) 

(IF/4). 

DACA63-91-C<4)162 

1992 

A.  NIEMEYER 


$4«901 


$20,478 


$5,202 


$2,260 

$25,680 

5.24 

2.17 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  21695  -  SETBACK/SETUP  THERMOSTAT  (MODIFIED  CONFIG.) 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/19/92  ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

Ac  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 
Dc  ENERGY  CREDIT 
Ec  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A) « 
(6.0%  of  1A) » 
(1A  +  1B-f-1C)« 

(1D-1E)» 


$138 

$7 

$8 

$152 

$0 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.43 

122 

$792 

10.79 

$8,551 

B.  DIST 

0 

$0 

11.57 

$0 

C.  NAT  GAS 

$2.21 

390 

$862 

12.38 

$10,671 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

512 

1,654,4 

- > 

3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 

SAVINGS  (1) 


(From  Table  A-2) » 
(3Ax3A1)  = 

YEAR  OF 
OCCURRENCE  (2) 


a.  $0 

b.  $0 

c.  $0 

d  TOTAL  $0 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  301  <  3C  THEN  CALCUUTE  SIR 
c  IF3D1b=>lTHENG0T0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


10.67 


DISCOUNT 
FACTOR  (3) 
0.00 
0.00 
0.00 

(3A2  +  3Bd4)  = 
(2F5x0.33)  = 
(2F5  +  3D1)/1F  = 


($59) 

($624) 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$6,343 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3B1  d/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  « 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/IF)  => 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  * 


OACA63-81-C-0152 

1992 

A.  NIEMEYER 


$152 


$19,222 


($624) 


$1,596 

$18,593 

122.44 

0.10 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  21 695  -  ENERGY  EFFICIENT  LIGHTING  (MODIFIED  CONFIG.)  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/19/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

m 

$4,259 

B.  SIOHCOST 

(5.5%of1A)« 

$234 

C.  DESIGN  COST 

(6.0%  of  1A) » 

$256 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)* 

$4,748 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

29 

$189 

15.23 

$2,873 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

377 

$834 

19.64 

$16,381 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

406 

1,022.7 

— - - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

- 

$488 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$7,157 

B.  NON-RECURRING  (4/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)» 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$6,354 

a  IF  3D1  =s>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

$5 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-)  (2F3  +  3A  +  (3Bld/25))  = 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  » 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/1 F) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  » 


DACA63-91-C-0152 

1992 

A.  NIEMEYER 


$4,748 


$19,254 


$7,157 


$1,510 

$26,411 

5.56 

3.14 
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ADDRESS 

2750  SOUTH  WADSWORTH  BLVD.,  #C-200,  DENVER,  CO  80227 

t 

8 

1 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

2  73  ^ 

5  s  2 

-1  H 

99 

CO 

O) 

T“ 

o 

8 

8 

00 

8 

8 

<d 

CO 

r- 

T- 

O) 

i 

s' 

1 

1 

1 

1 

1 

1 

1 

1 

|l|g 
6  2  0 

1 

^  £ 

00 

s 

8 

S 

cvi 

S  O 

CO  ^  ^ 

1  ^  e 
< 

8 

8 

CO 

<q 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

CONTRACT  FOR  (Wbrk  to  b»  peitomwd) 

ECO’S  FOR  MODIFIED  CONFIGURATION  -  BLDG.  21695 

i 

Z 

1 

(S  is 

2  2 

S 

d 

8 

d 

8 

3 

i 

8 

8 

8 

00 

o 

T" 

c  ^ 

D  w 

a> 

r* 

CNi 

T* 

CO 

CD 

8 

COMTRACTOR 

EMC  ENGINEERS  INC. 

s 

ca 

1 

! 

1  g 

a 

8 

CO 

0> 

1 

£ 

as  3 

2 

uS 

uS 

c 

£  >WlS 

INSTALL  ENERGY  EFFICIENT 

LAMPS  AND  BALLASTS 

4  FT.  ENERGY  EFFICIENT  LAMPS 

ENERGY  EFFICIENT  BALLASTS 

I 

SETBACK  /  SETUP  THERMOSTAT  (TOTAL) 

TOTAL  FOR  MODIFIED  CONFIGURATION 

1 

©  . 
c  o 
□  Z 

1 

1 

1 

1 

CM 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

D16-50 


Source:  LIghtbulb  Supp^  Co.,  Denver,  CO;  Means  Electrical  &  Mechanicat  Cost  Data,  1992;  Material  prk^  include  2S  %  overhead  &  profit,  La^or  Source:  U.S.  DepL  of  Labor,  General  Wage  Decision  Nol  NM91>*1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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Hit 

Hit 

** 


TRACE  600  ANALYSIS 

by  ** 


** 


ESOS  STUDY  AT  USMR  -  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

ALT  1  -  HOOIFIED  BSLM.  ALTS  2.3.4  -  SYNC  (/TlOOlf^  IfE.C)  BA-SE^/WE') 


Weather  File  Code: 
Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Simmer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Simmer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 
Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0-20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run:  16:51:55  6/18/92 

Dataset  Name:  21695M  .TM 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTICMi  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


V  60 
PAGE  104 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

14,543 

67 

1,643 

14 

Feb 

13,098 

67 

1,267 

13 

March 

14,900 

67 

351 

11 

April 

13,765 

65 

0 

0 

May 

18,655 

89 

0 

0 

June 

23,338 

100 

0 

0 

July 

25,943 

105 

0 

0 

Atj^ 

25,664 

102 

0 

0 

Sept 

18,034 

89 

0 

0 

Oct 

14,500 

65 

0 

0 

Nov 

13,804 

67 

470 

11 

Dec 

14,198 

67 

1,116 

13 

Total 

210,442 

105 

4,847 

14 

Building  Energy  Consumption 
Source  Energy  Consumption 


69,194  (Btu/Sq  Ft/Year) 
70,056  (Btu/Sq  Ft/Year) 

£  9s-o 


Floor  Area  = 


17,385  (Sq  Ft) 
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**  ** 
**  TRACE  600  ANALYSIS  ** 


** 

** 


by 


iHt 


**************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  21695 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

ALT  1  -  MODIFIED  BSLN,  ALTS(2^,4  -  SYNG 


(ZEr^(C-£erop  T-stat) 


Weather  File  Code: 

Location: 

Latitude; 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Sunnmer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in,  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0o20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 


17:29;  0  6/18/92 

21695M  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 


D16-53 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

----- . MONTHLY  ENERGY 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(k\4i) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

15,499 

67 

2,930 

8 

Feb 

13,955 

67 

2,252 

7 

March 

15,131 

67 

579 

4 

April 

14,375 

65 

0 

0 

May 

22,840 

88 

0 

0 

June 

29,740 

100 

0 

0 

July 

34,187 

104 

0 

0 

Aug 

32,899 

101 

0 

0 

Sept 

22,750 

89 

0 

0 

Oct 

15,560 

65 

0 

0 

Nov 

14,158 

67 

818 

4 

Dec 

15,207 

67 

2,165 

6 

Total 

246,303 

104 

8,743 

8 

Building  Energy  Consurnption 

=  98,643  <8tu/Sq 

Ft/Year) 

Source  Energy  Consumption 

=  100, 

198  (Btu/Sq  Ft/Year) 

£K^  - 


CONSUMPTION 


Floor  Area  «  17,385  (Sq  Ft) 
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*******************************<*****«***********«******★********************* 

***1t*****ic*-kic1t**it**itit1t*ii******1t*****i^i,ifk*****itirk****itiHt***it*******1t****it*it** 


TRACE  600  ANALYSIS 


** 


** 


by 


***************************************************************************** 

***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  21695 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

ALT  1  -  MODIFIED  BSLN,  ALTS  2(^4  -  SYNG  ^  EFFrCfe^MT"  L I f'fTJ KXS^ 

Ueather  File  Code:  ELPASO.U 

Location: 


Latitude: 

31.0 

<deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Soimer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Sinner  Design  Uet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  May  To  October 

System  Simulation  Period:  January  To  December 

Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  18:  6:  4  6/18/92 

Dataset  Name:  21695M  .TM 
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MONTHLY  ENERGY 

CONSUMPTION  - 

ALTERNATIVE  3 

Month 

ELEC 

On  Peak 

(kUh) 

DEMAND 

On  Peak 

(kW) 

GAS 

On  Peak 

(Therm) 

Jan 

15,865 

69 

2,898 

Feb 

14,286 

69 

2,224 

March 

15,510 

69 

568 

April 

14,201 

67 

0 

May 

19,148 

91 

0 

June 

23,852 

103 

0 

July 

26,429 

107 

0 

Aug 

26,205 

104 

0 

Sept 

18,494 

91 

0 

Oct 

14,979 

67 

0 

Nov 

14,508 

69 

797 

Dec 

15,501 

69 

2,130 

Total 

218,978 

107 

8,617 

MONTHLY  ENERGY  CONSUMPTION 


GAS  DMND 
On  Peak 


Building  Energy  Consumption 
Source  Energy  Consumption 


92,556  (Btu/Sq  Ft/Year) 
94,089  <Btu/Sq  Ft/Year) 


Floor  Area 


17,385  <Sq  Ft) 


975- 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  24072  -  ENERGY  EFFICIENT  LIGHTING  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  0W17/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 


A. 

CONSTRUCTION  COST 

m 

$11,338 

B. 

SlOH  COST 

(5.5%of1A)- 

$624 

C. 

DESIGN  COST 

(6.0%of  1A)- 

$680 

D. 

ENERGY  CREDIT  (1A  +  1B  +  1C)  - 

$12,642 

E. 

SALVAGE  VALUE 

m 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E). 

- > 

ENERGY  SAVINGS  {+)  1  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

711 

$4,604 

15.23 

$70,123 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

PROPANE  $6.71 

(334) 

($2,243) 

19.64 

($44,056) 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

377 

2,361.1 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

■ 

$4,154 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$60,973 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5xO,33)» 

$8,602 

a  IF  3D1  »>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1Fh: 

2.74 

c  IF  3D1b  ->  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3-^3A  +  (3B1d/2S))- 
(2F5  +  3C)» 
(5/1F)» 

(1F/4)- 


OACA  63-81-0-0152 
1992 

A.  STOVER 


$12,642 


$26,068 


$60,973 


$6,515 

$87,041 

6.88 

1.94 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  BLDG.  24072  -  SETBACK/SETUP  THERMOSTAT  -  MODIFY  CONTROLS  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/30/92  ECONOMIC  LIFE:  15  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  StOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%6  of  1A)  I 
(6.0%  of  1  A)  1 
(1A*i-1B4>1C)i 
1 

(1D-1E). 


$2,016 

$111 

$121 

$2,248 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTS 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

190 

$1,230 

10.79 

$13,2^ 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

PROPANE  $6.71 

1^ 

$1,136 

12.38 

$14,064 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

359 

2,365.7 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS) 

- 

$936 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)- 

$9,987 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAROF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4) » 

D, 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)- 

$9,020 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

16.17 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))  = 
(2F5  +  3C)* 
(5/1  F)  = 

(1F/4)  = 


DACAS3-S1-C-4152 

1902 

A.  NIEMEYER 


$2,248 


$27,332 


$9,987 


$3,302 

$37,319 

16.60 

0.68 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  24072  -  DRY-BULB  ECONOMIZER  ON  AHU 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/10/92  ECONOMIC  LIFE:  15 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  « 
(6.0%  of  1A) « 
(lA-MB^IC)- 

m 


$2,047 

$113 

$123 

$2,282 

$0 


2 


3 


ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.46 

10 

$66 

10.79 

$714 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

PROPANE  $6.71 

0 

$0 

12.38 

$0 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

10 

66.2 

- - > 

NON-ENERGY  SAVINGS  (♦)  /  COST  (-) 

A, 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

» 

$39 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$416 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2<F3Bd4)» 

D, 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)» 

$236 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

0.42 

c  IF  3D1b  =>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))- 
(2FS  +  3C)  = 
(5/IF)- 

(1F/4)- 


DACA63-»1-C,41S2 

1992 

A.  STOVER 


$2,282 


$714 


$416 


$105 

$1,131 

0.50 

21.69 


D17-3 


D17-4 


D17-5 


N 

CVJ 

CVi 

O 

00 

O 

O 

of 

Ui 

> 

z 

UJ 

Q 

§ 

CM 

1 

n 

PROPC^ED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE.  NEW  MEXICO 

Line 

Total 

(10) 

$171.49 

$306.62 

$765.56 

$507.26 

o 

00 

$2,046.74 

Other 

Direct 

Costs 

(9) 

1 

1 

* 

LABORCOSTS 

Total 

(8) 

23.99 

71.62 

331.56 

55.26 

o 

00 

Average 

Rate 

(7) 

35.81 

35.81 

CO 

CO 

K 

CM 

27.63 

27.63 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

ADDRESS 

2750  SOUTH  WADSWORTH  BLVI 

CONTRACT  FOR  (Work  to  ba  performed) 

ECO’S  -  BLDG.  24072 

PRCMECT  NUMBER 

Manhours 

Mandays 

(6) 

0.67 

2.00 

6.00 

1.00 

0.09 

MATERIAL  COST 

Total 

(5) 

147.5 

CM 

452 

CM 

Unit 

(4) 

148 

235 

217 

226 

O 

00 

d 

CONTRACTOR 

EMC  ENGINEERS  INC. 

PURCHASE  REQUEST  NUMBER 

Quantity 

(3) 

T" 

T— 

CM 

CM 

s 

Unit 

of 

Measure 

(2) 

iS 

iS 

2 

LL 

Item 

(1) 

INSTALL  DRY-BULB  ECONOMIZER  ON  AHU 

MIXED  AIR  SENSOR 

RECEIVER  CONTROLLER 

LOW-LEAKAGE  DAMPERS 

PNEUMATIC  ACCUTATORS 

PNEUMATIC  TUBING 

IVlOl 

Line 

No. 

CO 

•U 

s 


I 


I 

S 


I 


I 

1 


I 

o 

i 

& 

CO 

3 


8 

i 


2 

a. 

•0 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 

***************************************************************************** 

A**************************************************************************** 


*♦  TRACE  600  ANALYSIS 

**  ** 

**  by  ** 

**  ** 

***************************************************************************** 
***************************************************************************** 
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ESOS  STUDY  AT  USMR  -  BUILDING  24072 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

BLDG  AUDIT:  ALT  VBSLN,  ALTS  2,3,4  -ECOS 


^ASELlNE.) 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Nuthber: 
Winter  Clearness  Number: 
Surnier  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance; 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.U 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F> 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period;  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  14:44:18  6/15/92 

Dataset  Name:  24072  .TM 
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Trane  Air  Conditioning  Econoniics 

By;  Trane  Custotner  Direct  Service  Network 

System  1  Peak  SZ  -  SINGLE  ZONE 


V  600 
PAGE  3 


★★★★♦♦♦A*****************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK 


Peaked  at  Time  ==> 


Ko/Hr:  7/16 


Mo/Hr:  7/16 


***  HEATING  COIL  PEAK 
Mo/Hr:  13/  1 


Outside  Air  «> 

OAD8/U8/HR;  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Reto  Air 

Retc  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

SenSo^Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btiii) 

(Btuh) 

(%) 

* 

(Btuh) 

m 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Sotr 

0 

0 

0 

0.00 

* 

0 

OoOO 

* 

0 

0 

0.00 

Sky Lite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

47,136 

0 

47,136 

14.90 

* 

56,918 

17.04 

* 

-60,935 

-60,935 

9.52 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Uall  Cond 

67,040 

0 

67,040 

21.20 

* 

76,571 

22.93 

* 

-151,335 

-151,335 

23.65 

Partition 

13,840 

13,840 

4.38 

* 

13,840 

4.14 

* 

-110,718 

-110,718 

17.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

29,500 

29,500 

9.33 

* 

102,293 

30.63 

* 

-211,356 

-211,356 

33.03 

Sub  Total ==> 

157,516 

0 

157,516 

49.81 

* 

249,621 

74.75 

* 

-534,345 

-534,345 

83.51 

Internal  Loads 

* 

* 

Lights 

46,854 

0 

46,854 

14.82 

* 

46,854 

14.03 

* 

0 

0 

0.00 

People 

4,020 

4,020 

1.27 

* 

2,394 

0,72 

* 

0 

0 

0.00 

Mfsc 

31,741 

0 

0 

31,741 

10.04 

* 

31,741 

9.51 

* 

12,000 

12,000 

-1-88 

Sub  Total ss> 

82,614 

0 

0 

82,614 

26.12 

* 

80,989 

24.25 

* 

12,000 

12,000 

-1.88 

Ceiling  Load 

0 

0 

0 

0,00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

33,118 

10.47 

* 

0 

0.00 

* 

0 

-117,543 

18.37 

Sup.  Fan  Heat 

39,680 

12.55 

* 

0.00 

* 

0 

0.00 

Ret-  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

3,320 

3,320 

1.05 

* 

3,320 

0.99 

* 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

■1 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

Grand  Total ®=> 

243,450 

0 

0 

316,248 

100.00 

* 

333,930 

100.00 

* 

-522,345 

-639,888 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity 

Sens  Cap, 

Coil  Airfl 

Entering  OB/WB/HR 

Leaving  DB/UB/HR 

Gross 

Total 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

33,125 

Main  Clg 

26.4 

316.2 

421.2 

27,900 

77.3 

60.2 

63.6 

61.0 

56,1 

70.5 

Part 

23,574 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

12,463 

Totals 

26.4 

316.2 

Uall 

6,408 

AREAS . - 

Glass  (sf) 


<%) 


--HEATING 

COIL  SELECTION . 

-AIRFLOWS  (cfm) 

-ENGINEERING 

CHECKS-- 

-TEMPERA 

TUBES 

(F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

10.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,790 

2,790 

Clg  Cfm/Sqft 

0.84 

SADB 

62.5 

87.6 

Main  Htg 

-639.9 

27,900 

63.6 

87.6 

Infil 

5,017 

5,017 

Clg  Cfm/Ton 

1058.66 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

27,900 

27,900 

Clg  Sqft/Ton 

1256.92 

Return 

75.0 

68.0 

Preheat 

-0.0 

27,900 

63.6 

61.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

9.55 

Ret/OA 

77.3 

63.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

27,900 

27,900 

No.  People 

9 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,790 

2,790 

Htg  X  OA 

10.0 

Fn  HtrTD 

0,4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.84 

Fn  BldTD 

0.3 

0,0 

Total 

-639.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-19.32 

Fn  Frict 

0.8 

0.0 
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System  2  Peak  INCHP  -  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL 

********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 

******** 

Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WS/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  ^ 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

6,182 

0 

6,182 

14.51  * 

6,182 

15.39 

* 

-8,554 

-8,554 

52.79 

Glass  Solar 

0 

0 

0 

OoOO  * 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Partition 

476 

476 

1.12  * 

476 

1.19 

* 

-3,811 

-3,811 

23.52 

Exposed  Floor 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0.00 

Infi Itration 

2,641 

2,641 

6-20  * 

1,946 

4.84 

* 

-3,839 

-3,839 

23.69 

Sub  Total==> 

9,299 

0 

9,299 

21.83  * 

8,604 

21.41 

* 

-16,204 

-16,204 

100.00 

Internal  Loads 

* 

* 

Lights 

26,048 

0 

26,048 

61.14  ♦ 

26,048 

64.83 

* 

0 

0 

0.00 

People 

2,680 

2,680 

6.29  * 

1,380 

3.43 

* 

0 

0 

0.00 

Hisc 

4,147 

0 

0 

4,147 

9.73  * 

4,147 

10.32 

* 

0 

0 

0.00 

Sub  Total==> 

32,875 

0 

0 

32,875 

77-17  * 

31,575 

78.59 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0-00  * 

0 

0.00 

* 

0 

0 

0.00 

Ou^ide  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

427 

1.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0 

0-00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0,00  ♦ 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

42,174 

0 

0 

42,601 

100.00  * 

40,179 

100.00 

* 

-16,204 

-16,204 

100.00 

- - - - - --—COOLING  COIL  SELECTION . AREAS . 

Total  Capacity  Sens  Cap,  Coil  Airfl  Entering  DB/UB/HR  Leaving  DB/WB/HR  Gross  Total  Glass  (sf)  (%) 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,430 

Main  Clg 

3.6 

42.6 

40-6 

1,200 

75.2 

53.4  36.2 

39.8 

36-9 

32.9 

Part 

711 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0-0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

2,430 

0  0 

Totals 

3.6 

42.6 

jr^rucPDTun 

Uall 

rucrfc'c-- 

0 

..TCUDCDA 

0  0 

TURES  (F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

0.0 

Type 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.49 

SAOB 

40.0  82.1 

Main  Htg 

-25.8 

1,200 

59.6 

82.1 

Infil 

91 

91 

Clg 

Cfm/Ton 

338,02 

Plenum 

75,0  68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,200 

1,200 

Clg 

Sqft/Ton 

684.50 

Return 

75.0  68.0 

Preheat 

-0.0 

1,200 

68.0 

39.7 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

17.53 

Ret/OA 

75.0  68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,200 

1,200 

No. 

People 

4 

Runarnd 

75.0  68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg 

X  OA 

0.0 

Fn  MtrTD 

0.1  0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.49 

Fn  BldTD 

0.1  0.0 

Total 

-25.8 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-10.62 

Fn  Frict 

0.2  0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
BASELINE  BUILDING  24072 

. BUILDING  U-VALUE 


Room  U- Values 


(Btu/hr/sqft/F) 


Room 

Summr 

Uintr 

Summr 

Nunber 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Uindo 

1 

2MO  FLR-  GRD  LVL 

0.000 

0.000 

0.000 

0.000 

0.130 

0.000 

Zone 

1  Total/A ve. 

0.000 

0.000 

0.000 

0.000 

0,130 

0.000 

2 

1ST  FLR  MEZZ  LVL 

0.470 

0.000 

0.000 

0.000 

0.080 

0.000 

Zone 

2  Total /Ave. 

0.470 

0.000 

0.000 

0.000 

0.080 

0.000 

3 

BASEMENT 

0.602 

0.000 

0.000 

0.000 

0.000 

0.000 

Zone 

3  Total/Ave. 

0.602 

0.000 

0.000 

0.000 

0.000 

0.000 

System 

1  Total/Ave, 

0.587 

0.000 

0.000 

0.000 

0.111 

0.000 

4 

1ST  FLR  OFC  AREA 

0.670 

0.000 

0.000 

0.000 

0.080 

0.000 

Zone 

4  Total/Ave. 

0.670 

OcOOO 

0.000 

0.000 

0.080 

0.000 

System 

2  Total/Ave- 

0.670 

0.000 

0.000 

0.000 

0.080 

0.000 

Building 

0.590 

0.000 

0.000 

0.000 

0.106 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  24072 

- . .  BUILDING 


Floor 

Total 

Number  of 

Area/Oupl 

Floor 

Partition 

Room 

Diqslicate 

Room 

Area 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

1 

2N0  FLR-  GRD  LVL 

1 

1 

7,757 

7,757 

0 

Zone 

1  Total/Ave. 

7,757 

0 

2 

1ST  FLR  MEZZ  LVL 

1 

1 

11,568 

11,568 

2,706 

Zone 

2  Total/Ave. 

11,568 

2,706 

3 

BASEMENT 

1 

1 

13,800 

13,800 

20,868 

Zone 

3  Total/Ave. 

13,800 

20,868 

System 

1  Total/Ave. 

33,125 

23,574 

4 

1ST  FLR  OFC  AREA 

1 

1 

2,430 

2,430 

711 

Zone 

4  Total/Ave. 

2,430 

711 

System 

2  Total/Ave. 

2,430 

711 

Building 

35,555 

24,285 

V  600 
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Room 

Room 

Mass 

Capac. 

Uintr 

(lb/ 

(Btu/ 

Uindo 

Uall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.610 

0.000 

169.8 

34.74 

0.000 

0.610 

0.000 

169.8 

34.74 

0.000 

0.422 

0.000 

104.5 

21.21 

0.000 

0.422 

0.000 

104.5 

21.21 

0.000 

0.000 

0.000 

161.1 

32.23 

0.000 

0.000 

0.000 

161.1 

32.23 

0.000 

0.537 

0.000 

143.4 

28.97 

0.000 

0.000 

0.000 

122.1 

25.32 

0.000 

0.000 

0.000 

122.1 

25.32 

0,000 

0.000 

0.000 

122.1 

25.32 

0-000 

0.537 

0.000 

141.9 

28.72 

AREAS 


Exposed 


Floor 

Skylight 

Ski 

Net  Roof 

Uindou 

Uin 

Net  Uall 

Area 

Area 

/Rf 

Area 

Area 

/Ul 

Area 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

0 

0 

7,757 

0 

0 

3,906 

0 

0 

0 

7,757 

0 

0 

3,906 

0 

0 

0 

4,706 

0 

0 

2,502 

0 

0 

0 

4,706 

0 

0 

2,502 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12,463 

0 

0 

6,408 

0 

0 

0 

2,430 

0 

0 

0 

0 

0 

0 

2,430 

0 

0 

0 

0 

0 

0 

2,430 

0 

0 

0 

0 

0 

0 

14,893 

0 

0 

6,408 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

-  Heating  Load 

-  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

<%) 

Hours 

Capacity 

(Btuh) 

Hours 

(%) 

Hours 

Cap. 

(Cfin) 

Hours 

(X) 

Hours 

Cap. 

(Cfm) 

Hours 

iX) 

Hours 

0  - 

5 

1.5 

31 

2,751 

-33,284 

9 

320 

1,455.0 

0 

0 

0.0 

0 

0 

5  - 

10 

3.0 

27 

2,337 

-66,569 

11 

399 

2,910.0 

0 

0 

0.0 

0 

0 

10  - 

15 

4.5 

0 

0 

-99,853 

9 

327 

4,365.0 

0 

0 

0.0 

0 

0 

15  - 

20 

6.0 

5 

414 

-133,138 

10 

378 

5,820.0 

0 

0 

0.0 

0 

0 

20  - 

25 

7.5 

3 

232 

-166,422 

11 

390 

7,275.0 

0 

0 

0.0 

0 

0 

25  - 

30 

9.0 

1 

53 

-199,707 

12 

434 

8,730.0 

0 

0 

0.0 

0 

0 

30  - 

35 

10.5 

1 

90 

-232,991 

18 

637 

10,185.0 

0 

0 

0.0 

0 

0 

35  - 

40 

12.0 

1 

97 

-266,275 

9 

340 

11,640.0 

0 

0 

0.0 

0 

0 

40  - 

45 

13.5 

3 

244 

-299,560 

6 

235 

13,095.0 

0 

0 

0.0 

0 

0 

45  - 

50 

15.0 

2 

140 

-332,844 

5 

164 

14,550.0 

0 

0 

0.0 

0 

0 

50  - 

55 

16.4 

4 

311 

-366,129 

0 

0 

16,005.0 

0 

0 

0.0 

0 

0 

55  - 

60 

17.9 

6 

499 

-399,413 

0 

0 

17,460.0 

0 

0 

0.0 

0 

0 

60  - 

65 

19.4 

5 

447 

-432,698 

0 

0 

18,915.0 

0 

0 

0.0 

0 

0 

65  - 

70 

20.9 

8 

722 

-465,982 

0 

0 

20,370.0 

0 

0 

0.0 

0 

0 

70  - 

75 

22.4 

4 

363 

-499,266 

0 

0 

21,825.0 

0 

0 

0.0 

0 

0 

75  - 

80 

23.9 

1 

60 

-532,551 

0 

0 

23,280.0 

0 

0 

0.0 

0 

0 

80  - 

85 

25.4 

0 

0 

-565,835 

0 

0 

24,735.0 

0 

0 

0.0 

0 

0 

85  - 

90 

26.9 

0 

0 

-599,120 

0 

0 

26,190.0 

0 

0 

0.0 

0 

0 

90  - 

95 

28.4 

0 

0 

-632,404 

0 

0 

27,645.0 

0 

0 

0.0 

0 

0 

95  - 

100 

29.9 

0 

0 

-665,688 

0 

0 

29,100.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

5,136 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kU) 

(Therm) 

<Thrm/hr) 

Jan 

34,927 

53 

2,610 

6 

Feb 

31,774 

53 

1,832 

6 

March 

35,974 

53 

244 

3 

Apri  1 

29,012 

46 

0 

0 

May 

40,561 

69 

0 

0 

June 

45,363 

79 

0 

0 

July 

50,110 

82 

0 

0 

Aug 

46,849 

79 

0 

0 

Sept 

37,944 

67 

0 

0 

Oct 

30,208 

56 

0 

0 

Nov 

34,172 

53 

317 

3 

Dec 

35,798 

53 

1,585 

4 

Total 

452,691 

82 

6,590 

6 

Building  Energy  Consumption 
Source  Energy  Consumption 


61,988  <Btu/Sq  Ft/Year) 
62,562  <Btu/Sq  Ft/Year) 


Floor  Area  = 


35,555  <Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  C 


E  C  K  S  U  N  S 


Utility  ELECTRIC  DEMAND 

Peak  Value  82.5  (kU) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 


Hour  15  Month  7 
Eqp. 

Ref.  Equipment 

Nuro.  Code  Name 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  <kW)  (%) 


Cooling  Equipment 

1  EQ1121L  AIR-CLD  RECIP  35-60  TONS  34.6  41.93 

2  EQ1288S  AIR  TO  AIR  HEAT  PUMP  <11  TOMS  4.6  5.59 


Sub  Total 


39.2  47.52 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 


14.9  18.09 
14.9  18c09 
0.0  0.00 


Miscellaneous 

Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 

Grand  Total 


21.4  25.90 

0.0  0.00 

7.0  8.49 

28.4  34.39 

82-5  100.00 
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***************************************************************************** 


***jl******************«**«***************«*********************************** 
**  ★* 


** 


TRACE  600 


A  N  A  L  Y  S 


S 


** 

** 


**  by  ** 

**  ftH 
*******************«**4r****************«********«*****«*******4r************** 
***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  24072 
UNITE  SANDS  HISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

BLDG  AUDIT:  ALT  1-BSLN,  ALTS^43,4  -ECOS 


^3.4  -Ecos  BFF,^>e^  Ll(StFTim) 


Ueather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sumer  Clearness  Number; 
Winter  Clearness  Number: 
Sumer  Design  Dry  Bulb: 
Sumer  Design  Uet  Bulb: 
Winter  Design  Dry  Bulb: 
Sumer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 

Density- Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor; 


ELPASO.W 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


15:18:  9  6/15/92 

24072  .TM 
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System  1 

Peak 

SZ 

-  SINGLE  ZONE 

*************************  cOOilMG  COIL  PEAK  *♦*★*★♦*♦*♦♦***★*♦******♦*♦*****  CLG  SPACE 

PEAK  ************  HEATING  COIL  PEAK 

***i^^H 

Peaked  at  Time  ==> 

Mo/Hr:  7/16 

* 

Mo/Hr:  7/16 

* 

Ko/Mr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB:  97 

* 

* 

QA08:  24 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Ser^ 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

47,136 

0 

47,136 

15.15 

* 

56,918 

17.04 

* 

-60,935 

-60,935 

9.52 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

67,040 

0 

67,040 

21.54 

« 

76,571 

22.93 

* 

-151,335 

-151,335 

23.65 

Partition 

13,840 

13,840 

4.45 

* 

13,840 

4o14 

* 

-110,718 

-110,718 

17.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

29,522 

29,522 

9.49 

* 

102,293 

30.63 

* 

-211,356 

-211,356 

33.03 

Sub  Total==> 

157,538 

0 

157,538 

50.63 

* 

249,621 

74.75 

* 

-534,345 

-534,345 

83.51 

Internal  Loads 

* 

* 

Lights 

8,645 

0 

8,645 

2.78 

* 

13,749 

4.12 

* 

0 

0 

0.00 

People 

4,020 

4,020 

1.29 

* 

2,394 

0.72 

* 

0 

0 

0.00 

Hi  sc 

31,741 

0 

0 

31,741 

10.20 

* 

31,741 

9.51 

* 

12,000 

12,000 

-1.88 

Sub  Total==> 

44,406 

0 

0 

44,406 

14.27 

* 

47,884 

14,34 

* 

12,000 

12,000 

-1.88 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

33,124 

10.64 

* 

0 

0.00 

* 

0 

-117,543 

18.37 

Sup.  Fan  Heat 

39,680 

12.75 

* 

0,00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

36,425 

36,425 

11.71 

* 

36,425 

10-91 

* 

0 

0 

jH 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

9 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total“> 

238,369 

0 

0 

311,173 

100.00 

* 

333,930 

100.00 

* 

-522,345 

-639,888 

100.00 

pVIxCaO 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total 

Glass  (sf)  (X) 

(Tons) 

(«3h) 

(Hbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  33, 

125 

Main  Clg  25.9 

311.2 

416.1 

27,900 

77.3  60.2  63.6 

61.0  56.2 

70.8 

Part  23,574 

Aux  Clg  0.0 

0.0 

0.0 

0 

o 

o 

o 

o 

o 

o 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  12,463 

0  0 

Totals  25.9 

311.2 

Wall  6,408 

0  0 

--HEATING 

COIL  SELECTION . 

•AIRFLOWS  (cfm) 

—ENGINEERING 

CHECKS— 

--TEMPERA 

TURES 

(F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

10.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,790 

2,790 

Clg  Cfm/Sqft 

0.84 

SAOB 

62.5 

87.6 

Main  Htg 

-639.9 

27,900 

63.6 

87.6 

Inf  il 

5,017 

5,017 

Clg  Cfm/Ton 

1075.93 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

27,900 

27,900 

Clg  Sqft/Ton 

1277.43 

Return 

75.0 

68.0 

Preheat 

-0.0 

27,900 

63.6 

61.0 

Hincfm 

0 

0 

Clg  Btuh/Sqft 

9.39 

Ret/OA 

77.3 

63.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

27,900 

27,900 

No.  People 

9 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,790 

2,790 

Htg  X  OA 

10.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.84 

Fn  BldTD 

0.3 

0.0 

Total 

-639.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-19.32 

Fn  Frict 

0.8 

0.0 
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System  2  Peak  INCHP  -  INCREMENTAL  HEAT  PUMP 

****♦****♦**♦*♦*♦***♦****  CCX)LING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.*Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

6,182 

0 

6,182 

27.31 

* 

6,182 

28.25 

* 

-8,554 

-8,554 

52.79 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Partition 

476 

476 

2.10 

* 

476 

2.18 

* 

-3,811 

-3,811 

23.52 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

972 

972 

4.29 

* 

1,946 

8.89 

* 

-3,839 

-3,839 

23.69 

Sub  Total ==> 

7,630 

0 

7,630 

33.71 

* 

8,604 

39.31 

* 

-16,204 

-16,204 

100.00 

Internal  Loads 

* 

* 

Lights 

7,754 

0 

7,754 

34.25 

* 

7,754 

35.43 

* 

0 

0 

0.00 

People 

2,680 

2,680 

11.84 

* 

1,380 

6.31 

* 

0 

0 

0.00 

Mi  sc 

4,147 

0 

0 

4,147 

18.32 

* 

4,147 

18,95 

* 

0 

0 

0.00 

Sub  Total ==> 

14,581 

0 

0 

14,581 

64.41 

* 

13,281 

60.69 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

427 

1.88 

* 

0.00 

0 

0.00 

Ret-  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

22,212 

0 

0 

22,638 

100.00 

* 

21,885 

100.00 

* 

-16,204 

-16,204 

100.00 

COOLING  COIL  SELECTION . AREAS* 


Total 

Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total  Glass 

(sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,430 

Main  Clg 

1.9 

22.6 

22.3 

1,200 

75.2 

60.2 

66.7 

55.7 

53.2 

66.2 

Part 

711 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

2,430 

0  0 

Totals 

1.9 

22.6 

Wall 

0 

0  0 

HEATING  COIL  SELECTION . AIRFLOWS  (cfm) . ENGINEERING  CHECKS-  -TEMPERATURES  (F)— 


Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

0.49 

SADB 

56.0 

82.1 

Main  Htg 

-25.8 

1,200 

59.6 

82.1 

Infil 

91 

91 

Clg  Cfm/Ton 

636.09 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,200 

1,200 

Clg  Sqft/Ton 

1288.09 

Return 

75.0 

68.0 

Preheat 

-0.0 

1,200 

68.0 

55.6 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

9.32 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,200 

1,200 

No,  People 

4 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTD 

0.1 

0,0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.49 

Fn  BldTD 

0.1 

0.0 

Total 

-25.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-10.62 

Fn  Frict 

0.2 

0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  2 
ENERGY  EFFICIENT  LIGHTING  -  BLDG  24072 


BUILDING 


U  -  V  A  L  U  E  S 


Room  U-Values 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  2MD  FLR-  GRD  LVL 

Zone  1  Total/Ave. 

2  1ST  FLR  mil  LVL 

Zone  2  Total/Ave. 

3  BASEMENT 

Zone  3  Total/Ave. 

System  1  Total/Ave. 

4  1ST  FLR  OFC  AREA 

Zone  4  Total/Ave. 

System  2  Total/Ave. 

Building 


SLsnmr 

Wintr 

Part. 

ExFlr 

Sky  It 

Sky  It 

0.000 

0.000 

0.000 

0.000 

O.DOO 

0.000 

0.000 

0.000 

0.470 

0.000 

0.000 

0.000 

0.470 

0.000 

0.000 

0.000 

0.602 

0.000 

0.000 

0.000 

0.602 

0.000 

0.000 

0.000 

0.587 

0.000 

0.000 

0.000 

0,670 

0.000 

0.000 

0.000 

0.670 

0.000 

O.DOO 

0.000 

0.670 

0.000 

0.000 

0.000 

Sunmr 

Wintr 

Roof 

Uindo 

Uindo 

Wall 

0.130 

0.000 

0.000 

0.610 

0.130 

0.000 

0.000 

0.610 

0.080 

0.000 

0.000 

0.422 

0.080 

0.000 

0.000 

0.422 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.111 

0.000 

0.000 

0.537 

0.080 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.106 

0.000 

0.000 

0.537 

Room 

Room 

Hass 

Capac. 

(lb/ 

(Btu/ 

Cei  1 . 

sqft) 

sqft/F) 

0.000 

169.8 

34.74 

0.000 

169.8 

34.74 

0.000 

104.5 

21.21 

0.000 

104.5 

21.21 

0.000 

161.1 

32.23 

0.000 

161.1 

32.23 

0.000 

143.4 

28.97 

0.000 

122.5.32 

0.000 

122.1 

25.32 

0.000 

122.1 

25,32 

0.000 

141.9 

28.72 

0.590  0.000  0.000  0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
ENERGY  EFFICIENT  LIGHTING  -  BLDG  24072 


BUILDING  AREAS 


Number  of 

Floor 

Area/D upl 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Uall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description  Fir  Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

2NO  FLR-  GRD  LVL  1  1 

7,757 

7,757 

0 

0 

0 

0 

7,757 

0 

0 

3,906 

Zone 

1  Total/Ave. 

7,757 

0 

0 

0 

0 

7,757 

0 

0 

3,906 

2 

1ST  FLR  KE2Z  LVL  1  1 

11,568 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

Zone 

2  Total/Ave. 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

3 

BASEMENT  1  1 

13,800 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

Zone 

3  Total/Ave. 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

33,125 

23,574 

0 

0 

0 

12,463 

0 

0 

6,408 

4 

1ST  FLR  OFC  AREA  1  1 

2,430 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Zone 

4  Total/Ave. 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

System 

2  Total/Ave. 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Bui Iding 

35,555 

24,285 

0 

0 

0 

14,893 

0 

0 

6,408 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  2 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

-  Heating  Load 

----  Cooling  Airflow 

-  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

Hours 

(X) 

Hours 

Capacity 

(Btuh) 

Hours 

<%) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

Cap. 

(Cfm) 

Hours 

<X) 

Hours 

0  - 

5 

1.4 

1 

51 

-33,284 

0 

0 

1,455.0 

0 

0 

0.0 

0 

0 

5  - 

10 

2.8 

0 

10 

-66,569 

6 

225 

2,910.0 

0 

0 

0.0 

0 

0 

10  - 

15 

4.2 

17 

651 

-99,853 

9 

327 

4,365.0 

0 

0 

0.0 

0 

0 

15  - 

20 

5.6 

3 

101 

-133,138 

10 

377 

5,820.0 

0 

0 

0.0 

0 

0 

20  - 

25 

7.0 

6 

237 

-166,422 

11 

394 

7,275.0 

0 

0 

0.0 

0 

0 

25  - 

30 

8.3 

3 

117 

-199,707 

8 

281 

8,730.0 

0 

0 

0.0 

0 

0 

30  - 

35 

9.7 

4 

159 

-232,991 

13 

476 

10,185.0 

0 

0 

0.0 

0 

0 

35  - 

40 

11o1 

3 

117 

-266,275 

14 

504 

11,640.0 

0 

0 

0.0 

0 

0 

40  - 

45 

12.5 

10 

378 

-299,560 

15 

556 

13,095.0 

0 

.  0 

0.0 

0 

0 

45  - 

50 

13.9 

13 

466 

-332,844 

8 

279 

14,550.0 

0 

0 

0.0 

0 

0 

50  - 

55 

15.3 

17 

622 

-366,129 

6 

205 

16,005.0 

0 

0 

0.0 

0 

0 

55  - 

60 

16.7 

12 

453 

-399,413 

0 

0 

17,460.0 

0 

0 

0.0 

0 

0 

60  - 

65 

18.1 

8 

281 

-432,698 

0 

0 

18,915.0 

0 

0 

0.0 

0 

0 

65  - 

70 

19.5 

2 

80 

-465,982 

0 

0 

20,370.0 

0 

0 

0.0 

0 

0 

70  - 

75 

20.9 

0 

0 

-499,266 

0 

0 

21,825.0 

0 

0 

0.0 

0 

0 

75  - 

80 

22.3 

0 

0 

-532,551 

0 

0 

23,280.0 

0 

0 

0.0 

0 

0 

80  - 

85 

23.6 

0 

0 

-565,835 

0 

0 

24,735.0 

0 

0 

0.0 

0 

0 

85  - 

90 

25.0 

0 

0 

-599,120 

0 

0 

26,190.0 

0 

0 

0.0 

0 

0 

90  - 

95 

26.4 

0 

0 

-632,404 

0 

0 

27,645.0 

0 

0 

0.0 

0 

0 

95  - 

100 

27.8 

0 

0 

-665,688 

0 

0 

29,100.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

5,037 

0 

0 

5,136 

0.0 

0 

0 

0.0 

0 

8,760 

D17-19 


Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  60 

PAGE  80 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,904 

38 

3,206 

7 

Feb 

16,251 

38 

2,455 

6 

March 

18,837 

38 

908 

3 

Apri  1 

12,884 

35 

0 

0 

May 

22,370 

49 

0 

0 

June 

26,930 

58 

0 

0 

July 

30,789 

61 

0 

0 

Aug 

27,705 

57 

0 

0 

Sept 

20,958 

49 

0 

0 

Oct 

13,477 

31 

0 

0 

Nov 

17,992 

38 

1,031 

4 

Dec 

18,249 

38 

2,333 

5 

Total 

244,345 

61 

9,933 

7 

Building  Energy  Consumption 
Source  Energy  Consumption 


51,393  <Btu/Sq  Ft/Year) 
52,258  (Btu/Sq  Ft/Year) 


Floor  Area  = 


35,555  (Sq  Ft) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  60.6  (kU) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Eqp.  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Num.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 

1  EQ1121L  AIR-CLD  RECIP  35-60  TONS  31.4  51.81 

2  EQ1288S  AIR  TO  AIR  HEAT  PUMP  <11  TONS  2.5  4.07 


Sub  Total 


33.8  55.88 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 


1 


SUMMATION  OF  FAN  ELECTRICAL  DEMAND  14.9  24.63 


Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 


14.9  24.63 

0.0  0.00 


4.8  7.93 
0.0  0.00 
7.0  11.55 
11.8  19.49 


Grand  Total 


60.6  100.00 
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***************************************************************************** 


TRACE  600  ANALYSIS 


***************************************************************************** 


ESOS  STUDY  AT  USMR  -  BUILDING  24072 
UNITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

BLDG  AUDIT:  ALT  1-BSLM,  ALTS  2^4  -ECOS  (  S  E-T &AcK~  SE.T  OP  T'STAT / /VoDl  FY 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation; 

Barometric  Pressure: 

Summer  Clearness  Nunber: 
Winter  Clearness  Number: 
Sunmer  Design  Dry  Bulb: 
Summer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.U 


31,0 

(deg) 

106,0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1,00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0,20 

0.20 

0.0653 

(Lbm/cuft) 

0,2444 

(Btu/lbm/F) 

0,9575 

(Btu-min./hr/cuft/F) 

4,214,8 

( B t u- mi n . /h r/cuf t ) 

3,9171 

(Lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


7:55:20  6/16/92 

24072  .TM 
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System  1  Peak  SZ  -  SINGLE  ZONE 

♦*★******♦♦★*♦★♦**★*★♦★*★  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK 


HEATING  COIL  PEAK  ****1 


Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

« 

Ho/Hr;  13/  1 

Outside  Air  ==> 

(MDB/UB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

ace 

Ret.  Air  Ret- 

Air 

Net  Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Ser^.+Lat. 

Ser^ible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

42,981 

0 

42,981 

14.48 

* 

52,763 

20.15 

* 

-60,935 

-60,935 

9,52 

Glass  Solar 

0 

0 

0 

OoOO 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

O.OQ 

* 

0 

0 

0.00 

Wall  Cond 

56,722 

0 

56,722 

19.11 

« 

66,253 

25-31 

* 

-151,335 

-151,335 

23.65 

Partition 

-27,680 

-27,680 

-9.32 

* 

-27,680 

-10.57 

* 

-110,718 

-110,718 

17.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

58,486 

58,486 

19.70 

* 

87,882 

33.57 

* 

-211,356 

-211,356 

33.03 

Sii3  Total==> 

130,510 

0 

130,510 

43.96 

* 

179,218 

68.46 

* 

-534,345 

-534,345 

83.51 

Internal  Loads 

* 

* 

Lights 

46,854 

0 

46,854 

15.78 

* 

46,854 

17.90 

* 

0 

0 

0.00 

People 

4,020 

4,020 

1.35 

* 

2,394 

0.91 

* 

0 

0 

0.00 

Hi  sc 

31,741 

0 

0 

31,741 

10.69 

* 

31,741 

12.12 

* 

12,000 

12,000 

-1.88 

Sub  Total==> 

82,614 

0 

0 

82,614 

27.83 

* 

80,989 

30.94 

12,000 

12,000 

-1.88 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

42,469 

14.31 

* 

0 

0.00 

* 

0 

-117,543 

18.37 

St^.  Fan  Heat 

39,680 

13.37 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

1,594 

1,594 

0.54 

* 

1,594 

0.61 

* 

0 

0 

-0^ 

Exhaust  Neat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

V 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

4t 

0 

Grand  Total=s> 

214,718 

0 

0 

296,867 

100.00 

* 

261,801 

100.00 

* 

-522,345 

-639,888 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  OB/US/HR 


Gross  Total 


-AREAS . 

Glass  <sf) 


(%) 


(Tons) 

(Hbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F  Grains 

Floor 

33,125 

Main  Clg 

24.7 

296.9 

341.0 

2900 

80.0 

59.2  54.3 

66.7  55.3  57.6  Part  23,574 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0  0.0 

Roof 

12,463 

0 

0 

Totals 

24.7 

296.9 

Wall 

6,408 

0 

0 

—ENGINEERING 

CHECKS- 

..TCMPPPATltPrC  - 

’--HtAT INu 

uuii.  - 

"MIRTLV/WO  11117 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

10.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

2,790 

2,790 

Clg  Cfm/Sqft 

0.84 

SADB 

68.2 

87.6 

Main  Htg 

-639.9 

27,900 

63.6 

87.6 

Infil 

5,017 

5,017 

Clg  Cfm/Ton 

1127.78 

Plenum 

78.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

27,900 

27,900 

Clg  Sqft/Ton 

1338.98 

Return 

78.0 

68.0 

Preheat 

-0.0 

27,900 

63.6 

66.7 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

8.96 

Ret/OA 

80.0 

63.6 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

27,900 

27,900 

No.  People 

9 

Runarnd 

78.0 

68.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

2,790 

2,790 

Htg  X  OA 

10.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

0.84 

Fn  BldTD 

0.3 

0.0 

Total 

-639.9 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-19.32 

Fn  Frict 

0.8 

0,0 
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System 


Peak 


INCHP  -  INCREMENTAL  HEAT  PUMP 


*************************  COOLING  COIL 

PEAK  ********************************  CLG  SPACE  PEAK  ***’ 

'*****  HEATING  COIL  PEAK 

******** 

Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/16 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%) 

* 

(Btuh) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

6,182 

0 

6,182 

14.51 

* 

6,182 

15.39 

* 

-8,554 

-8,554 

52.79 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Partition 

476 

476 

1.12 

* 

476 

1.19 

* 

-3,811 

-3,811 

23.52 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

2,641 

2,641 

6.20 

* 

1,946 

4.84 

* 

-3,839 

-3,839 

23.69 

Sub  Total ==> 

9,299 

0 

9,299 

21.83 

* 

8,604 

21.41 

* 

-16,204 

-16,204 

100.00 

Internal  Loads 

* 

* 

Lights 

26,048 

0 

26,048 

61.14 

* 

26,048 

64.83 

* 

0 

0 

0.00 

People 

2,680 

2,680 

6.29 

* 

1,380 

3.43 

* 

0 

0 

0.00 

Misc 

4,147 

0 

0 

4,147 

9.73 

* 

4,147 

10.32 

* 

0 

0 

0.00 

Sub  Total ~> 

32,875 

0 

0 

32,875 

77.17 

* 

31,575 

78.59 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Sup.  Fan  Heat 

427 

1.00 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

42,174 

0 

0 

42,601 

100.00 

* 

40,179 

100.00 

* 

-16,204 

-16,204 

100.00 

-COOLING  COIL  SELECTION- 


Total  Capacity  Sens  Cap.  Coil  Airfl 


Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . 

Glass  <sf} 


(%) 


(Tons) 

(Mbh)  (Mbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,430 

Main  Ctg 

3.6 

42.6 

40.6 

1,200 

75.2 

53.4  36.2 

39.8 

36.9 

32.9 

Part 

711 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

2,430 

0  0 

Totals 

3.6 

42.6 

Uall 

0 

iTi  loce 

0  0 

’--ncAl  iNii  1 

L.UA1.  dCLCUilUn - - 

AiKrmVfS  (CTniJ 

-“tf 

lulNccKiNu 

LntLIva-- 

1  &nr&ivn  1 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

%  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg 

Cfm/Sqft 

0.49 

SADB 

40.0 

82.1 

Main  Htg 

-25.8 

1,200 

59.6 

82-1 

Infil 

91 

91 

Clg 

Cfm/Ton 

338.02 

Plenum 

75.0 

68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

1,200 

1,200 

Clg 

Sqft/Ton 

684.50 

Return 

75.0 

68.0 

Preheat 

-0.0 

1,200 

68.0 

39.7 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

17.53 

Ret/OA 

75.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

1,200 

1,200 

No. 

People 

4 

Runarnd 

75.0 

68.0 

Humidif 

0.0 

0 

0,0 

0.0  Exhaust 

0 

0 

Htg  X 

OA 

0.0 

Fn  MtrTD 

0.1 

Q.O 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.49 

Fn  BldTD 

0.1 

0.0 

Total 

-25.8 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-10.62 

Fn  Frict 

0.2 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  3 
SETBACK 


BUILDING 


U-VALUES 


Room  U-Values . - . .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Sunmr 

Wintr 

Sunar 

Wintr 

(lb/ 

<Btu/ 

Nuit>er 

Description 

Part- 

ExFlr 

Skylt 

Skylt 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

2ND  FLR-  GRD  LVL 

0.000 

0.000 

0.000 

0.000 

0.130 

0.000 

0.000 

0.610 

0.000 

169.8 

34.74 

Zone 

1  Total/Ave. 

0.000 

0.000 

0.000 

0.000 

0.130 

0.000 

0.000 

0.610 

0.000 

169.8 

34.74 

2 

1ST  FLR  MEZZ  LVL 

0.470 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.422 

0.000 

104.5 

21.21 

Zone 

2  Total/Ave. 

0.470 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.422 

0.000 

104.5 

21.21 

3 

BASEMENT 

0.602 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

161.1 

32.23 

Zone 

3  Total/Ave. 

0.602 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

161.1 

32.23 

System 

1  Total/Ave. 

0.587 

0.000 

0.000 

0.000 

0.111 

0.000 

0.000 

0.537 

0.000 

143.4 

28.97 

4 

1ST  FLR  OFC  AREA 

0.670 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.000 

122.1 

25.32 

Zone 

4  Total/Ave. 

0.670 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.000 

122.1 

25.32 

System 

2  Total/Ave. 

0.670 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.000 

122.1 

25.32 

Building 

0.590 

0.000 

0.000 

0.000 

0.106 

0.000 

0.000 

0.537 

0.000 

141.9 

28.72 

BUILDING  AREAS  -  ALTERNATIVE  3 
SETBACK 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

2MD  FLR-  GRD  LVL 

1 

1 

7,757 

7,757 

0 

0  0 

7,757 

0  0 

3,906 

Zone 

1  Total/Ave. 

7,757 

0 

0 

0 

0 

7,757 

0 

0 

3,906 

2 

1ST  FLR  MEZZ  LVL 

1 

1 

11,568 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

Zone 

2  Total/Ave. 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

3 

BASEMENT 

1 

1 

13,800 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

Zone 

3  Total/Ave. 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

33,125 

23,574 

0 

0 

0 

12,463 

0 

0 

6,408 

4 

1ST  FLR  OFC  AREA 

1 

1 

2,430 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Zone 

4  Total/Ave. 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

System 

2  Total/Ave. 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Bui Iding 

35,555 

24,285 

0 

0 

0 

14,893 

0 

0 

6,408 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

----  Cooli 

ng  Load  - 

-  Heating  Load 

Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

<%) 

(Btuh) 

(%) 

(Cfm) 

<«) 

(Cfm) 

(%) 

0  - 

5 

1.4 

22 

1,324 

-33,284 

17 

254 

1,455.0 

0 

0 

0.0 

0 

0 

5  - 

10 

2.8 

16 

1,007 

-66,569 

12 

169 

2,910.0 

0 

0 

0.0 

0 

0 

10  - 

15 

4.2 

26 

1,567 

-99,853 

9 

130 

4,365.0 

0 

0 

0.0 

0 

0 

15  - 

20 

5.7 

2 

136 

-133,138 

5 

74 

5,820.0 

0 

0 

0.0 

0 

0 

20  - 

25 

7.1 

9 

550 

-166,422 

7 

109 

7,275.0 

0 

0 

0.0 

0 

0 

25  - 

30 

8,5 

4 

272 

-199,707 

3 

49 

8,730.0 

0 

0 

0.0 

0 

0 

30  - 

35 

9.9 

1 

59 

-232,991 

6 

84 

10,185.0 

0 

0 

0.0 

0 

0 

35  - 

40 

11.3 

1 

79 

-266,275 

3 

47 

11,640.0 

0 

0 

0.0 

0 

0 

40  - 

45 

12.7 

1 

70 

-299,560 

5 

69 

13,095.0 

0 

0 

0.0 

0 

0 

45  - 

50 

14.1 

2 

109 

-332,844 

4 

60 

14,550.0 

0 

0 

0.0 

0 

0 

50  - 

55 

15,6 

1 

59 

-366,129 

0 

4 

16,005.0 

0 

0 

0.0 

0 

0 

55  - 

60 

17,0 

5 

298 

-399,413 

0 

4 

17,460.0 

0 

0 

0.0 

0 

0 

60  - 

65 

18.4 

5 

301 

-432,698 

3 

38 

18,915.0 

0 

0 

0.0 

0 

0 

65  - 

70 

19.8 

1 

70 

-465,982 

0 

4 

20,370.0 

0 

0 

0.0 

0 

0 

70  - 

75 

21,2 

2 

142 

-499,266 

1 

16 

21,825.0 

0 

0 

0.0 

0 

0 

75  - 

80 

22.6 

0 

0 

-532,551 

1 

19 

23,280.0 

0 

0 

0.0 

0 

0 

80  - 

85 

24.0 

0 

15 

-565,835 

3 

38 

24,735.0 

0 

0 

0.0 

0 

0 

85  ‘ 

90 

25.5 

0 

0 

-599,120 

1 

14 

26,190.0 

0 

0 

0.0 

0 

0 

90  “ 

95 

26.9 

0 

28 

-632,404 

7 

98 

27,645.0 

0 

0 

0.0 

0 

0 

95  - 

100 

28.3 

0 

30 

-665,688 

13 

185 

29,100.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

2,644 

0 

0 

7,295 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 

* 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

Jan 

31,742 

53 

1,743 

Feb 

28,369 

53 

1,313 

March 

32,452 

53 

309 

May 

33,258 

67 

0 

June 

38,222 

77 

0 

July 

41,646 

80 

0 

Aug 

39,398 

76 

0 

Sept 

31,905 

67 

0 

Oct 

29,610 

63 

0 

Nov 

30,826 

53 

399 

Dec 

31,061 

53 

1,132 

Total 

397,046 

80 

4,897 

GAS  DMND 
On  Peak 
(Thrm/hr) 

10 

11 

9 

April  28,558  47  0 

0 

0 

0 

0 

0 

0 

9 

10 

11 


Building  Energy  Consumption  = 
Source  Energy  Consumption  = 


51,887  <Btu/Sq  Ft/Year) 
52,313  (Btu/Sq  Ft/Year) 


Floor  Area  =  35,555  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  3 


UTIL 


T  Y 


PEAK  CHEC 


Utility  ELECTRIC  DEMAND 

Peak  Value  79.7  <kU) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 


Hour  15  Month  7 


Eqp-  Utility 

Ref.  Equipment  Demand 

Nun.  Code  Name  Equipment  Description  (kU) 

Cooling  Equipment 

1  EQ1121L  AIR-CLD  RECIP  35-60  TONS  31.7 

2  EQ1288S  AIR  TO  AIR  HEAT  PUMP  <11  TONS  4.7 

Sub  Total  36.4 


Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND 


Sub  Total 
Sub  Total 


Miscellaneous 


Lights 

Base  Utilities 
Misc  Equipment 
Sub  Total 

Grand  Total 


0.0 


14.9 

14.9 


0.0 


21.4 
0.0 
7.0 

28.4 


79.7 


K  S  U  M  S 


Percnt 
Of  Tot 
<X) 


39.76 

5.93 

45.68 

0-00 


18.73 

18.73 

0.00 


26.81 

0.00 

8.78 

35.59 

100.00 
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*****«***«*«****-*************«*****«*********************•***********«*«****** 


**  by  ** 

**  ** 
***************************************************************************** 
***************************************************************************** 


ESOS  STUDY  AT  USMR  •  BUILDING  24072 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC,^ _ 

BLOG  AUDIT:  ALT  1  (^Y-BULB  ECONOMIZER^ 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Sunmer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Sumer  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Sumer  Ground  Relectance: 
Winter  Ground  Relectances 

Air  Density; 

Air  Specific  Heat: 

Density” Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.W 


31,0 

(deg) 

106c0 

(deg) 

6 

3,918 

(ft) 

25o8 

(in-  Hg) 

1,00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0,2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(BtU”min./hr/cuft) 

3.9171 

(Lb”fflin./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology;  TETD/Time  Averaging 


11:15:31  6/17/92 

24072EC  .TM 


Time/Date  Program  was  Run: 
Dataset  Name: 
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Systaa 


Peak 


SZ 


-  SINGLE  ZONE 


*************************  COOLING  COIL  PEAK  ♦**♦♦**★*★**★******♦*♦*♦**★***★★  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 


Ko/Hr:  7/16 


Mo/Hr:  7/16 


Ho/Hr:  13/  1 


Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OAOB: 

97 

* 

* 

OAD6:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Parent 

* 

Space 

Perent 

* 

Space  Peak 

Coil  Peak 

Perent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

<Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

'  * 

(Btiii) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

47,136 

0 

47,136 

15.07 

* 

56,918 

17.18 

* 

-60,935 

-60,935 

9.52 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

67,040 

0 

67,040 

21.44 

* 

76,571 

23.12 

* 

-151,335 

-151,335 

23.65 

Partition 

13,840 

13,840 

4.43 

* 

13,840 

4.18 

* 

-110,718 

-110,718 

17.30 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Infiltration 

28,877 

28,877 

9.23 

102,293 

30.88 

* 

-211,356 

-211,356 

33.03 

Sub  Total==> 

156,893 

0 

156,893 

50.17 

* 

249,621 

75.36 

* 

-534,345 

-534,345 

83.51 

Internal  Loads 

* 

* 

Lights 

46,854 

0 

46,854 

14.98 

* 

46,854 

14.14 

* 

0 

0 

0.00 

People 

4,020 

4,020 

1.29 

* 

2,394 

0.72 

* 

0 

0 

0.00 

Nisc 

31,741 

0 

0 

31,741 

10.15 

« 

31,741 

9.58 

* 

12,000 

12,000 

-1.88 

Sub  Total ®=> 

82,614 

0 

0 

82,614 

26.42 

* 

80,989 

24.45 

* 

12,000 

12,000 

-1.88 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

32,869 

10.51 

* 

0 

0.00 

* 

0 

-117,543 

18.37 

Sup.  Fan  Heat 

39,680 

12.69 

* 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

OoOO 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

649 

649 

0.21 

* 

649 

0.20 

* 

0 

0 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

240,156 

0 

0 

312,706 

100.00 

* 

331,259 

100.00 

* 

-522,345 

-639,888 

100.00 

Total  Capacity 


COOLING  COIL  SELECTION--  — — - . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . . 

Glass  (sf) 


(X) 


(Tons) 

(Mbh)  (Mbh) 

(cfm)  Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

33,125 

Main  Clg 

26.1 

312.7 

418.5 

27,900  77.3 

60.3  63.8 

61.1 

56.2 

70.7 

Part 

23,574 

Aux  Clg 

0.0 

0.0 

0.0 

0  0.0 

0.0  0,0 

0.0 

0.0 

0.0 

ExFlr 

0 

Opt  Vent 

0.0 

0.0 

0.0 

0  0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

12,463 

0  0 

Totals 

26.1 

312.7 

Wall 

6,408 

0  0 

--Fli 

ICTMPPPTMn 

—  TPMDPPATIIPPC  /P^ - 

•--ncaiiNU  uuii.  ocucuiAun - 

AlKi  LUVfO  vUllli/ 

■  ww 

Capacity 

Coil  Airfl 

Ent 

Lvg  Type 

Cooling 

Heating 

Clg 

X  QA 

10.0 

Type 

Clg  Htg 

(Mbh) 

(efra) 

Deg  F 

Deg  F  Vent 

2,790 

2,790 

Clg 

Cfm/Sqft 

0.84 

SADB 

62.6  87.6 

Main  Htg 

-639.9 

27,900 

63.6 

87.6  Infil 

5,017 

5,017 

Clg 

Cfra/Ton 

1070.66 

Plenum 

75.0  68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0  Supply 

27,900 

27,900 

Clg 

Sqft/Ton 

1271.16 

Return 

75.0  68.0 

Preheat 

-0.0 

27,900 

63o6 

61.1  Mincfm 

0 

0 

Clg 

Btuh/Sqft 

9.44 

Ret/OA 

77.3  63.6 

Reheat 

0.0 

0 

0.0 

0.0  Return 

27,900 

27,900 

No. 

People 

9 

Runarnd 

75.0  68.0 

Humidif 

0.0 

0 

0.0 

0.0  Exhaust 

2,790 

2,790 

Htg 

X  OA 

10.0 

Fn  MtrTD 

0.4  0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0  Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

0.84 

Fn  BldTD 

0.3  0.0 

Total 

-639.9 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-19.32 

Fn  Frict 

0.8  0.0 
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*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK 


Peaked  at  Time  ==> 

Ho/Hr:  7/16 

* 

Mo/Hr:  7/16 

* 

Ho/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB:  97 

* 

OADB:  24 

Space 

Ret.  Air 

Ret,  Air 

Net 

Percnt  * 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(%)  * 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(%) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Roof  Cond 

6,182 

0 

6,182 

14.51  * 

6,182 

15.39 

* 

-8,554  -8,554 

52.79 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0,00 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0,00  * 

0 

0.00 

* 

0  0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Partition 

476 

476 

1.12  * 

476 

1.19 

* 

-3,811  -3,811 

23.52 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Infiltration 

2,641 

2,641 

6.20  ♦ 

1,946 

4.84 

* 

-3,839  -3,839 

23.69 

Sub  Totals==> 

9,299 

0 

9,299 

21.83  * 

8,604 

21.41 

* 

-16,204  -16,204 

100.00 

Internal  Loads 

* 

* 

Lights 

26,048 

0 

26,048 

61.14  * 

26,048 

64.83 

* 

0  0 

0.00 

People 

2,680 

2,680 

6.29  * 

1,380 

3.43 

* 

0  0 

0.00 

Hisc 

4,147 

0 

0 

4,147 

9.73  * 

4,147 

10.32 

♦ 

0  0 

0.00 

Sub  Total==> 

32,875 

0 

0 

32,875 

77.17  * 

31,575 

78,59 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Sup.  Fan  Heat 

427 

1.00  * 

0.00 

* 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

♦ 

0 

0.00 

OVAJNDR  Sizing 

0 

0 

0.00  * 

0 

0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

* 

* 

0 

0.00 

Grand  Totals=> 

42,174 

0 

0 

42,601 

100.00  * 

40,179 

100.00 

* 

-16,204  -16,204 

100.00 

*1  _ 

" - * - I.UUL1NU  UUlU  dCLCUliUn - 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  0B/W6/HR 

Leaving  D8/UB/KR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

2,430 

Main  Clg  3.6 

42.6 

40.6 

1,200 

75.2  53.4  36.2 

39.8  36.9 

32.9 

Part 

711 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

0 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

2,430 

0  0 

Totals  3.6 

42.6 

COIL  SEL 

........  ..PI 

jrTUCCDT 

un 

Wall 

rucr^c-. 

0 

..TCMDCDATi  IDCC 

0  0 

cull UN 

- \WIIII/ 

lUlNCCKl 

KU 

irj--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

0.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

0 

0  Clg 

Cfm/Sqft 

0.49 

SADB  40.0 

82.1 

Main  Htg  -25.8 

1. 

200  59.6 

82.1 

Infil 

91 

91  Clg 

Cfm/Ton 

338.02 

Plenum  75.0 

68.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

1,200 

1,200  Clg 

Sqft/Ton 

684.50 

Return  75.0 

68.0 

Preheat  -0.0 

1, 

200  68.0 

39.7 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

17.53 

Ret/OA  75.0 

68.0 

Reheat  0.0 

0  0.0 

0.0 

Return 

1,200 

1,200  No. 

People 

4 

Runarnd  75.0 

68.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

0 

0  Htg 

X  OA 

0.0 

Fn  HtrTD  0.1 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

0.49 

Fn  BldTD  0.1 

0.0 

Total  -25.8 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-10,62 

Fn  Frict  0.2 

0.0 
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BUILDING  U-VALUES  -  ALTERNATIVE  1 
0RY>BULB  ECONOMIZER  •  BLDG  24072 


BUILDING 


U  -  V  A  L  U  E  S 


Room  Upvalues 
(Btu/hr/sqft/F) 


Room 

Number  Description 

1  2N0  FLR-  GRO  LVL 

Zone  1  Total/Ave. 

2  1ST  FLR  MEZZ  LVL 

Zone  2  Total/Ave. 

3  BASEMENT 

Zone  3  Total/Ave. 

System  1  Total/Ave. 

4  1ST  FLR  OFC  AREA 

Zone  4  Total/Ave, 

System  2  Total/Ave. 

Building 


Suwnr 

Uintr 

Part. 

ExFlr 

Sky  It 

Skylt 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.470 

0.000 

0.000 

0.000 

0.470 

0.000 

0.000 

0.000 

0.602 

0.000 

0.000 

0.000 

0.602 

0.000 

0.000 

0.000 

0.587 

0.000 

0.000 

0.000 

0.670 

0.000 

0.000 

0.000 

0.670 

0.000 

0.000 

0.000 

0.670 

0.000 

0.000 

0.000 

0.590 

OeOOO 

0.000 

0.000 

Sunmr 

Wintr 

Roof 

Uindo 

Uindo 

Wall 

0.130 

0.000 

0.000 

0.610 

0.130 

0.000 

0.000 

0.610 

0.080 

0.000 

0.000 

0.422 

0.080 

0.000 

0.000 

0.422 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.111 

0.000 

0.000 

0.537 

0.080 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.080 

0.000 

0.000 

0.000 

0.106 

0.000 

0.000 

0.537 

Room 

Room 

Mass 

Capac. 

(lb/ 

(Btu/ 

Ceil. 

sqft) 

sqft/F) 

0.000 

169.8 

34.74 

0.000 

169.8 

34.74 

0.000 

104.5 

21.21 

0.000 

104.5 

21.21 

0.000 

161.1 

32,23 

0.000 

161.1 

32.23 

0.000 

143.4 

28.97 

0.000 

122.1 

25.32 

0.000 

122.1 

25.32 

0.000 

122.1 

25.32 

0.000 

141.9 

28.72 

BUILDING  AREAS  -  ALTERNATIVE  1 
DRY-BULB  ECONOMIZER  -  BLDG  24072 


BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Uin 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

2MD  FLR-  GRO  LVL 

1 

1 

7,757 

7,757 

0 

0 

0 

0 

7,757 

0 

0 

3,906 

Zone 

1  Total/Ave. 

7,757 

0 

0 

0 

0 

7,757 

0 

0 

3,906 

2 

1ST  FLR  MEZZ  LVL 

1 

1 

11,568 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

Zone 

2  Total/Ave. 

11,568 

2,706 

0 

0 

0 

4,706 

0 

0 

2,502 

3 

BASEMENT 

1 

1 

13,800 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

Zone 

3  Total/Ave. 

13,800 

20,868 

0 

0 

0 

0 

0 

0 

0 

System 

1  Total/Ave. 

33,125 

23,574 

0 

0 

0 

12,463 

0 

0 

6,408 

4 

1ST  FLR  OFC  AREA 

1 

1 

2,430 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Zone 

4  Total/Ave. 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

System 

2  Total/Ave, 

2,430 

711 

0 

0 

0 

2,430 

0 

0 

0 

Bui Iding 

35,555 

24,285 

0 

0 

0 

14,893 

0 

0 

6,408 
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SYSTEM  LOAD  PROFILE  -  ALTERNATIVE  1 


Main  System  1  SZ  SINGLE  ZONE 


Percent 

---  Cooling  Load  - 

.  Heating 

Load 

— --  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(%) 

(Cfm) 

(X) 

0  » 

5 

1.3 

5 

168 

-31,994 

9 

320 

1,395.0 

0 

0 

0.0 

0 

0 

5  - 

10 

2.6 

7 

271 

-63,989 

10 

364 

2,790.0 

0 

0 

0.0 

0 

0 

10  - 

15 

3.9 

4 

164 

-95,983 

9 

331 

4,185.0 

0 

0 

0.0 

0 

0 

15  - 

20 

5-2 

2 

71 

-127,978 

10 

379 

5,580.0 

0 

0 

0.0 

0 

0 

20  - 

25 

6.5 

2 

81 

-159,972 

9 

335 

6,975.0 

0 

0 

0.0 

0 

0 

25  “ 

30 

7.8 

3 

120 

-191,967 

11 

390 

8,370.0 

0 

0 

0.0 

0 

0 

30  - 

35 

9.1 

3 

126 

-223,961 

19 

687 

9,765.0 

0 

0 

0.0 

0 

0 

35  - 

40 

10.4 

4 

144 

-255,955 

9 

322 

11,160.Cf 

0 

0 

0.0 

0 

0 

o 

* 

45 

11.7 

4 

136 

-287,950 

7 

249 

12,555.0 

0 

0 

0.0 

0 

0 

45  - 

50 

13.0 

7 

241 

-319,944 

7 

247 

13,950.0 

0 

0 

0.0 

0 

0 

o 

in 

55 

14.3 

12 

437 

-351,939 

0 

0 

15,345.0 

0 

0 

0.0 

0 

0 

55  “ 

60 

15.6 

8 

290 

-383,933 

0 

0 

16,740.0 

0 

0 

0.0 

0 

0 

60  - 

65 

16-9 

23 

851 

-415,927 

0 

0 

18,135.0 

0 

0 

0.0 

0 

0 

65  - 

70 

18.2 

7 

262 

-447,922 

0 

0 

19,530.0 

0 

0 

0.0 

0 

0 

70  - 

75 

19.5 

8 

310 

-479,916 

0 

0 

20,925.0 

0 

0 

0.0 

0 

0 

75  » 

80 

20.8 

0 

0 

-511,911 

0 

0 

22,320.0 

0 

0 

0.0 

0 

0 

80  » 

85 

22.1 

0 

0 

-543,905 

0 

0 

23,715.0 

0 

0 

0.0 

0 

0 

85  - 

90 

23.5 

0 

0 

-575,900 

0 

0 

25,110.0 

0 

0 

0.0 

0 

0 

90  - 

95 

24.8 

0 

0 

-607,894 

0 

0 

26,505.0 

0 

0 

0.0 

0 

0 

95  - 

100 

26.1 

0 

0 

-639,888 

0 

0 

27,900.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

5,088 

0 

0 

5,136 

0.0 

0 

0 

0.0 

0 

8,760 

Main  System 

2 

INCHP 

INCREMENTAL  HEAT  PUMP 

_ 

..  .  . 

. 

A  :  .. . 

_ 

A  £  .<1 

- Luaw 

Load 

-  --  iity  1  iww 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

(X) 

(Cfm) 

(X) 

0  = 

5 

0.2 

0 

0 

-1,290 

0 

0 

60.0 

0 

0 

0.0 

0 

0 

5  » 

10 

0.4 

0 

0 

-2,580 

0 

0 

120.0 

0 

0 

0.0 

0 

0 

10  » 

15 

0.5 

0 

0 

-3,870 

0 

0 

180.0 

0 

0 

0.0 

0 

0 

15  • 

20 

0.7 

0 

0 

-5,160 

0 

0 

240.0 

0 

0 

0.0 

0 

0 

20  - 

25 

0.9 

1 

59 

-6,450 

0 

0 

300.0 

0 

0 

0.0 

0 

0 

25  - 

30 

1,1 

6 

501 

-7,740 

0 

0 

360.0 

0 

0 

0.0 

0 

0 

30  - 

35 

1.2 

12 

1,055 

-9,030 

0 

0 

420.0 

0 

0 

0.0 

0 

0 

35  - 

40 

1.4 

9 

804 

-10,320 

0 

0 

480.0 

0 

0 

0.0 

0 

0 

40  - 

45 

1.6 

9 

749 

-11,610 

0 

0 

540.0 

0 

0 

0.0 

0 

0 

45  - 

50 

1.8 

6 

533 

-12,900 

0 

0 

600.0 

0 

0 

0.0 

0 

0 

50  - 

55 

2.0 

8 

667 

-14,190 

0 

0 

660.0 

0 

0 

0.0 

0 

0 

55  - 

60 

2.1 

6 

564 

-15,480 

0 

0 

720.0 

0 

0 

0.0 

0 

0 

60  - 

65 

2.3 

7 

589 

-16,770 

0 

0 

780.0 

0 

0 

0.0 

0 

0 

65  - 

70 

2.5 

7 

581 

-18,060 

0 

0 

840.0 

0 

0 

0.0 

0 

0 

70  - 

75 

2-7 

10 

836 

-19,350 

0 

0 

900.0 

0 

0 

0.0 

0 

0 

75  - 

80 

2.8 

6 

496 

-20,640 

0 

0 

960.0 

0 

0 

0.0 

0 

0 

80  - 

85 

3.0 

8 

673 

-21,930 

0 

0 

1,020.0 

0 

0 

0.0 

0 

0 

85  - 

90 

3.2 

4 

369 

-23,220 

0 

0 

1,080.0 

0 

0 

0.0 

0 

0 

90  - 

95 

3.4 

3 

224 

-24,510 

0 

0 

1,140.0 

0 

0 

0.0 

0 

0 

95  - 

100 

3.6 

1 

60 

-25,800 

0 

0 

1,200.0 

100 

8,760 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

0 

0 

0 

8,760 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kU) 

(Therm) 

(Thrm/hr) 

Jan 

34,927 

53 

2,610 

6 

Feb 

31,774 

53 

1,832 

6 

March 

35,974 

53 

244 

3 

April 

29,012 

46 

0 

0 

May 

39,436 

68 

0 

0 

June 

44,708 

79 

0 

0 

July 

49,798 

82 

0 

0 

Aug 

46,492 

79 

0 

0 

Sept 

37,566 

67 

0 

0 

Oct 

30,039 

55 

0 

0 

Nov 

34,172 

53 

317 

3 

Dec 

35,798 

53 

1.585 

4 

Total 

449,695 

82 

6,590 

6 

Building  Energy  Consiraption  =  61,701  (Btu/Sq  Ft/Year)  Floor  Area  >  35,555  (Sq  Ft) 

Source  Energy  Consumption  =  62,274  (8tu/Sq  Ft/Year) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  82.2  (kU) 

Yearly  Time  of  Peak  15  (hr)  7  (mo) 

Hour  15  Month  7 


Eqp. 

Utility 

Percnt 

Ref,  Equipment 

Demand 

Of  Tot 

Nuna.  Code  Name 

Equipment  Description 

(kW) 

(X) 

Cooling  Equipment 

1  EQ1121L 

AIR-CLD  RECIP  35-60  TONS 

34.3 

41.74 

2  EQ1288S 

AIR  TO  AIR  HEAT  PUMP  <11  TONS 

4.6 

5.61 

Sub  Total 

38o9 

47.35 

Sub  Total 

OoO 

0.00 

Air  Moving  Equipment 

. - . . 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

14.9 

18.15 

Sub  Total 

14.9 

18.15 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

21.4 

25.98 

Base  Utilities 

0.0 

0.00 

Misc  Equipment 

7.0 

8.51 

Sub  Total 

28.4 

34.50 

Grand  Total 

82.2 

100.00 
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reaching  the  work-plane,  divided  by  the  area  of 
the  work-plane.  The  average  value  determined 
this  way  may  vary  considerably  from  that  ob¬ 
tained  by  averaging  discrete  values  of  illumi¬ 
nance  at  several  points. 

In  addition  to  measurement  imcertainties,  cal¬ 
culated  illuminance  values  may  differ  &om  mea¬ 
sured  values  due  to  luminaire  input  data,  as¬ 
sumed  room  and  system  parameters  and  mathe¬ 
matical  modeling  of  the  lighting  system.  For 
example:  individual  lamps  may  vary  from  nomi¬ 
nal  ratings;  individual  luminaires  may  differ 
from  the  nominal  photometric  data  due  to  man¬ 
ufacturing  and  lamp  positioning  differences;  and 
assumed  values  for  room  reflectances  and  b^ast 
factor  may  vary  from  actual  values.  In  addition, 
the  maffiematical  model  is  not  an  exact  repre¬ 
sentation  of  most  real  rooms.  For  a  complete 
discussion  of  uncertainties,  see  reference  25. 

Calculation  Procedure.  Fig.  9-36  provides 
a  procedure  for  calculating  average  maintained 
illuminance  using  the  Zofud-Cauity  Method.^  ^ 
The  paragraphs  that  follow  discuss  the  calcula¬ 
tion  of  cavity  ratios  and  effective  cavity  reflec¬ 
tances  and  the  selection  of  luminaire  coefficients 
of  utilization  to  be  used  in  the  Method. 

Cavity  Ratios.  In  the  Zonal-Cavity  Method, 
tiie  effects  of  room  proportions,  luminaire  sus¬ 
pension  length,  and  work-plane  height  upon  the 
coefficient  of  utilization  are  respectively  ac¬ 
counted  for  by  the  Room  Cavity  Ratio,  Ceiling 
Cavity  Ratio  and  Floor  Cavity  Ratio.  These  ratios 
are  determined  by  dividing  the  room  into  three 
cavities  as  shown  by  Fig.  9—37  and  substituting 
dimensions  (in  feet  or  meters)  in  the  following 
formula: 


Cavity  Ratio 

5/t(Room  Length  +  Room  Width) 
~  (Room  Length)  X  (Room  Width) 

where 

h  =  /iRc  for  the  Room  Cavity  Ratio,  RCR 
=  hoc  for  the  Ceiling  Cavity  Ratio,  CCR 
=  hjc  for  the  Floor  Cavity  Ratio,  FCR 
Note  that 

CCR  =  RCR  ^ 


and 


FCR  -  RCR 


hjtc 


Cavity  Ratios  may  also  be  obtained  from  Fig. 
9-38. 

The  illuminance  in  rooms  of  irregular  shape 


can  be  determined  by  calculating  the  Room  Cav¬ 
ity  Ratio  using  the  following  formula  and  solving 
the  problem  in  the  usual  manner: 

2.5  X  (Cavity  Height) 

_  _  X  (Cavity  Perimeter) 

Cavity  Ratio  =  Cavity  Base) 

Effective  Cavity  Reflectances.  Fig.  9-39 
provides  a  means  of  converting  the  combination 
of  wall  and  ceiling  or  wall  and  floor  reflectances 
into  a  single  Effective  Ceiling  Cavity  Reflectance, 
pcc,  and  a  single  Effective  Floor  Cavity  Reflec¬ 
tance,  PTC-  In  calculations,  ceiling,  wall  and  floor 
reflectances  should  he  initial  values.  The  RSDD 
factor  (sec  page  9-9)  compensates  for  the  de¬ 
crease  of  reflectance  with  time.  Note  that  for 
surface-mounted  and  recessed  luminaires, 
CCR  =  0  and  the  ceiling  reflectance  may  be  used 

Pcc-  .  ■ 

A  rectangular  cavity  consists  of  four  walls, 

each  having  a  reflectance  of  pw>  snd  a  base  of 
reflectance  pb  (ceiling  or  floor).  The  effective 
reflectance,  p^,  of  this  cavity  is  the  ratio  of  flux 
reflected  out,  divided  by  the  flux  entering  the 
cavity  through  its  opening.  If  the  reflectances 
are  assumed  to  be  perfectly  diffuse  and  the  flux 
is  assumed  to  enter  the  cavity  in  a  perfectly 
diffuse  way,  it  is  possible  to  calculate  the  effec¬ 
tive  cavity  reflectance  using  flux  transfer  theory 
(see  page  9-3).  The  result  is: 


Peff  — 


PbPw/ 


-fpB/*  +  Pw|^(l-/)^ 


1  ~  pbPw  -t —  (1  —  f)^  ~  Pw  1  ~  2  -T  (1  f) 

Aw  L 


CEILING  ^ 
CAVITY 


I, 


- — 

LUMINAIRE  PLANE 


7 


ROOM  CAVITY 


1  ^WORK  PLANE 


FLOOR  CAVITY 


Vfc 

_L 


Fig.  9-37.  Cavities  used  h  Ihe  Zonal-Cavity  Method. 
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ILLUMINANCE  CALCULATIONS  9-25 


Fig.  9-36.  Average  Illuminance  Calculation  Sheet 

GENERAL  INFORMATION 


Project  identification: 


(Give  name  of  area  and/or  building  and  room  number) 


Average  maintained  illuminance  for  design:__  lux  or 

footcandles 

Luminaire  data: 

Manufacturer:  _ 

Catalog  number _ 


Lamp  data: 

Type  and  color* - 

Number  per  luminaire: - 

Total  lumens  per  luminaire: 


SELECTION  OF  COEFFICIENT  OF  UTILIZATION 

Step  1 :  Fill  in  sketch  at  right. 

Step  2:  Determine  Cavity  Ratios  from  Fig,  9-38,  or  by 
formulas. 

Room  Cavity  Ratio,  RCR  =  - 

Ceiling  Cavity  Ratio,  CCR  =  _ 

Floor  Cavity  Ratio,  FCR  =  - 


Step  3:  Obtain  Effective  Ceiling  Cavity  Reflectance  (pcc)  from  Fig,  9-39. 
Step  4:  Obtain  Effective  Roor  Cavity  Reflectance  (pfc)  from  Rg.  9-39. 
Step  5:  Obtain  Coefficient  of  Utilization  (CU)  from  Manufacturer’s  Data. 


Pcc=  - 

Pfc  =  - 

CU=  _ 


SELECTION  OF  LIGHT  LOSS  FACTORS 


Nonrecoverabie 
Luminaire  ambient  temperature 
(See  page  9-5.) 
Voltage  to  luminaire 

(See  page  9-5.) 

Ballast  factor 

(See  page  9-5.) 

Luminaire  surface  depreciation 
(See  page  9-7.) 


Recoverable 

Room  surface  dirt  depreciation 
RSDD  (See  page  9-9.) 
Lamp  lumen  depreciation 

LLO  (See  page  9-8.) 
Lamp  burnouts  factor 

LBO  (See  page  9-9.) 
Luminaire  dirt  depreciation 
LDO  (See  page  9-8.) 


Total  light  loss  factor,  LLF  (product  of  individual  factors  above)  = 


CALCULATIONS 


(Average  Maintained  Illuminance) 


Number  of  Luminaires 


(Illuminance)  x  (Area) 

(Lumens  per  Luminaire)  X  (CU)  x  (LLF) 


Illuminance  — 


(Number  of  Luminaires)  x  (Lumens  per  Luminaire)  X  (CU)  X  (LLF) 
(Area) 


(^Iculated  by: 


Date: 
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Rg.  9-62.  Continued  fsee  page  9-53  for  instructions  and  notes) 


Typical  Ltfninaire 


Typical  Intensity  ^ 
D^rtxifion  and 

KX  — 

80 

70 

50 

30 

10 

0 

Percent 

LampUjmens  ^ 

50  30  10 

50  30  10 

50  30  10 

SO  30  10 

50  30  10 

0 

Maint  ^ 

Cat 

RCR 

i 

Coeffoents  of  UtSzation  for  20  Per  Cent 

Effective  Floor  Cavity  Reflectance  (pfc  ■  20) 

8  13 

0 

|39  .99  39 

|34  .94  34 1 

.85  35  35 

|.77  ,77  .77 

.69  .69| 

.65  i 

22i%  ♦  |H 


PoFcetairv^iameted  rdlector  wftfi 
•CWshieldhg 


6  .49  .42 

7  .45  -37 

8  .41  .34 

9  37  41 

10  34  38 


.67  .63  -60 
39  35  31 
33  .48  .44 
.48  .42  38 
.43  38  34 
39  34  30 
36  31  37 
33  38  34 
31  35  32 


.60  38  35 
34  30  .47 
.48  .44  .41 
.44  39  36 
.40  35  32 
36  32  38 
33  39  35 
31  36  33 
38  34  31 


31 

31 

31 

36 

36 

36 

.77 

.77 

.77 

.68 

.68 

.68 

.61 

31 

31 

30 

.77 

.75 

.76 

.74 

.71 

.69 

37 

.65 

.62 

30 

JS& 

35 

34 

33 

.71 

.67 

.63 

.66 

.64 

30 

.61 

38 

35 

35 

33 

31 

30 

.48 

.46 

33 

38 

33 

.60 

35 

31 

35 

31 

.47 

30 

.46 

.44 

.45 

-42 

.40 

37 

31 

.46 

34 

.49 

.44 

.49 

.45 

.41 

.45 

.41 

38 

.41 

JSB 

35 

31 

.45 

.40 

.49 

.43 

39 

.45 

.40 

36 

.41 

37 

34 

37 

34 

31 

.46 

.40 

35 

.44 

38 

34 

.41 

36 

32 

37 

33 

30 

34 

30 

38 

.42 

36 

31 

.40 

35 

30 

37 

32 

39 

34 

30 

37 

31 

38 

35 

J3& 

32 

38 

37 

31 

37 

34 

39 

36 

31 

37 

34 

39 

35 

33 

|35 

39 

35 

34 

38 

35 

31 

37 

33 

39 

35 

32 

37 

33 

31 

33 

37 

33 

31 

36 

32 

39 

34 

31 

37 

33 

30 

35 

31 

.19 

33  33  33 
.74  .72  .70 
.66  .62  39 
39  34  30 
33  .48  .44 
.48  .42  38 
.44  34 

.40  34  30 
36  31  37 
33  38  34 
31  35  32 


JB  .75  .75 
.66  .64  .62 
39  35  32 
32  .48  .44 
.47  .42  38 
.42  37  33 

38  33  39 
35  39  36 
32  36  33 

39  34  31 
37  32  .19 


.65 

.65 

.65 

2 

39 

38 

37 

3 

34 

31 

.49 

6 

.48 

.46 

.43 

0 

.44 

.41 

38 

6 

.40 

36 

33 

11 

36 

33 

30 

3 

33 

30 

37 

5 

31 

37 

34 

3 

38 

34 

32 

a 

36 

32 

30 

Same  as  unH  #29  exc^t  wWi  top  reflec- 


.61 

.61 

.61 

34 

32 

30 

.48 

.45 

.42 

.43 

39 

36 

39 

35 

.32 

35 

31 

38 

32 

38 

35 

39 

35 

32 

37 

33 

30 

35 

31 

.19 

33 

30 

.17 

38  38  38 
.52  .50  .49 
.46  .44  .41 
.42  38  35 
.38  34  31 
.34  30  37 
31  37  35 

39  35  32 
37  33  30 
35  31  .18 
33  .19  .17 


35  35  35 
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34  30  ,18 
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.46  .45  .43 
.41  .39  38 
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.34  .31  39 
.31  38  36 
38  35  33 
36  33  31 
34  31  .19 
33  30  .18 
31  .18  .16 


.48  .48  .46 
.42  .41  .40 
37  36  34 
33  31  30 
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35  33  32 
33  31  30 
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CHAPTER  12 
pt-pctbical  criteria 


1.  lighting. 

a .  l^algn  be^accordlS^''crchrf^nd^«ntala°anr^ 

lighting  ^  (?|f.P.n«  12-1),  publiah.<l  by 

peconnnendaciona  of  the  IE5  Lignting  -ubieet  to  the  modifications  and 

Che  Illuminating  Engineering  Society  (IBS),  subject  co  cne  » 
eurm^lonn  Sotrt  in  3Ubpar«raph.  I.b.  through  l.f.,  balou. 

intanaltiaa  will  be  <=»”»“'"'*  *L^f^/“iSt.grat.a  air-ooodltlonlng 

t««alti.a  «quir«l  for  th. 

.r4mc  n^^artaaha  in  « 

in  this  chapter#  Where  fluorescent  general  lighting 

2°r!:sfiri.S 

the  lighting  fixtures  will  meet  the  necessary  req 
^  (1)  Conservation  Requirements.  Normally,  .. 

in  r-oih’  r^n!“n"“  ^ifJnSLr 

b.:rf2^ir::rhn^,^^^^ 

auitohing  Of  ‘ftitu^^W^rgl 

turmed  off  at  unoccupied  work  stations  and  Installing 

“^?S.rL“n^  trt.pal  toggl.  a.ltoh.=  oapabl.  of  dlaoonn.otlng  on. 

ballast  (two  lamps)  from  the  supply  source. 

(b)  Time  clock  or  photoelectric  control,  or  both,  of  general 
indoor  and  outdoor  lighting  • 

(c)  Multilevel  switched  ballasts  to  provide  nonuniform  general 

lighting. 

(d)  More  efficient  lighting  sources,  fixtures,  lamps,  and  use 
of  solid-state  ballasts. 

(e)  Grid-type  ceilings  with  the  capability  of  interchanging 
relocatable  panels  and  lighting  fixtures  without 

ceiling  will  provide  the  flexibility  to  accommodate  changes  in  functional 
k  requirements  of  the  occupants. 
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( f )  Lower  waccage  lamps  ( 35“Wacc  versus  40— wact  fluorescent 

lamps). 

(2)  Special  Requirements.  If  an  Intensity  greater  chan  75 
fooccandles  [807  lux]  la  required  for  a  particular  task,  the  additional 
fooccandles  will  be  provided  by  localized  (supplementary)  lighting.  The 
ratios  between  general  and  supplementary  Illumination  will  not  exceed  those 
reconaended  by  the  lES.  Supplementary  lighting  normally  will  be  provided  by 
Che  user  of  the  facility.  However,  power  for  such  lighting  will  be  provided 
by  the  facility* 

(3)  Environmental  Factors .  The  finish  and  color  of  surrounding 
surfaces,  equipment,  and  furniture  will  be  selected  for  reduced  glare. 
Increased  light  use,  and  acceptable  brightness  balance*  Lighting  equipment 
and  layout  will  be  coordinated  with  other  building  design  features  to 
prevent  Interferences  and  to  promote  a  good  appearance. 

(4)  Cross-Reference  of  DA  Facilities  to  lES  Tables*  In  some 
instances,  the  names  and  functions  of  facilities  used  by  the  Department  of 
the  Army  are  not  the  same  names  and  functions  of  similar  facilities  given  In 
the  lES  Tables  of  Recommended  Levels  of  Illumination,  lES  Lighting  Handbook 
(reference  12-t)*  For  the  purpose  of  comparison,  the  following 
cross-references  of  types  of  facilities  are  shown  In  table  12-1* 

TABLE  12-1 


DA-IES  CROSS-REFERENCE  OF  FACILITIES 


» 

!  DA  Facility  Oealgnaclon 

1 

i 

1 

1 

1 

lES  Tables  Deslgnaclon  »  1 

1 

t 

t  Name  or  Function 

t 

1 

1 

1 

1 

Name  or  Function  1 

1 

1  .  '  ' 

1 

!  Administrative  Areas 

1 

t 

1 

1 

1 

t 

1 

Offices,  Drafting,  Conference,  ! 

and  Accounting  Rooms  1 

1 

» 

1  Chapels 

1 

1 

1 

( 

Churches  and  Synagogues  ! 

1 

t 

1  Classroom  Buildings 

» 

f 

t 

Schools  1 

1 

t 

1  Confinement  Facilities 

1 

1 

i 

» 

t 

1 

1 

Municipal  Buildings  -  1 

Fire  and  Police  1 

1 

t 

1  Dining  Facilities 

I 

» 

1 

f 

1 

I 

Food  Service  Facilities  1 

1 

1 

!  Exchange  Facilities 

1 

1 

1 

t 

t 

1 

Stores  1 

1 

1 

!  Parking  for  Military  Vehicles 

!  (with  minor  repair  areas) 

1 

1 

} 

t 

t 

1 

t 

1 

t 

Parking  Areas  and  Service  ! 

Stations  1 

1 

1 
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TABLE  12-1  (continued) 


j  DA-IES  CROSS-REFERENCE  OF  FACILITIES 

I 

- - - 

I  DA  Facility  Designation  -  I  lES  Tables  Designation  - 

j  Name  or  Function  |  N®®®  Function 

Applicable  Areas  of 

Auditoriums,  Food  Service 
Facilities,  Offices, 
Schools,  and  Stores 


Unaccompanied  Personnel  Housing  )  Hotels 

Vehicle  Maintenance  Facilities  I  Garages  and  Service  Stations 


Warehouses 


Storage  Rooms  or  Warehouses 


(^)  Hamtar  Illumination.  The  maintained  general  illumination 
level  of  hangars  will  not  exceed  75  footeandles  [807  lux]. 
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(6)  Warehouse  Illualnaclon.  The  general  llluainacion  level  in 
warehouses  will  noc  exceed  che  values  shown  in  cable  12-2  as  measured 
ac  4  ft  [1.2  m]  above  che  finished  floor. 


TABLE  12-2 


!  Mechanical  Macerial  Handling: 

I 

» 


Accuaulacion  Conveyor  Lines 
(Unmanned) 

1 

1  10 

1 

1 

1  108 

1 

1 

; 

1 

1 

1 

f 

Control  Centers  and  Sea cions 

1  '  30 

1 

)  323 

1 

f 

1 

I 

t 

1 

Loading  and  Unloading  Areas 

1  20 

1 

I  215 

1 

1 

1 

Rack 

;  20 

1 

!  215 

1 

1 

1 

Main  aisles  may  be  lighted  to  15  fooccandles  C161  lux]. 


2  Specialized  lighting  designed  to  llluminace  the  bins,  as  required,  will  be 
provided  by  the  building  user. 
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(7)  Exterior  Sporta  Illumlnaclon.  Outdoor  sports  lighting  will 
conform  to  the  classifications  stated  in  the  lES  Lighting  Handbook 
(reference  12-1),  as  shown  in  table  12-3* 


TABLE  12-3 


Baseball 

Football 

Softball 

Other 


lES  SPORTS  CLASSIFICATIONS 


Sports  Activity 


lES  Classification 

Municipal  and  Semiprofessional 
Class  III  or  IV 
Industrial  League 
Recreational 


(8)  Illumination  in  Functional  Areas  of  Other  Facilities.  The 
general  illumination  levels  in  functional  areas  of  other  facilities  will  not 
exceed  the  intensities  shown  in  table  12-4. 

TABLE  12-4 


I  ILLUMINATION  IN  FUNCTIONAL  AREAS  OF  OTHER  FACILITIES 

f _ 


Incenaity 


Functional  Areas 

1 

}  Footcandles 

1 

1 

i  [Lux] 

t 

1 

Accounting  Rooms 

1 

1  75 

I 

» 

}  807 

* 

Auditoriums 

1  20 

1 

1  215 

] 

Cafeterias 

1  25 

j 

i  269 

1 

Computer  Rooms 

1  50 

1 

!  538 

1 

Conference  Rooms 

!  30 

1 

1  323 

1 

Corridors 

!  10 

1 

!  108 

1 

Drafting  Rooms 

1  75 

1 

1  807 

1 

1  I6l 

t 

ft 

Elevator  Machine  Rooms 

1  15 

t 
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TABLE  12-^  (continued) 


ILLOMINATIOM  IN  FUNCTIONAL  ABEAS  OF  OTHER  FACILITIES 


Functional  Areaa 


Efflergeney  Generator  Rooms 

Garage  Driving  and  Parlcing  Areas 

Garage  Entrances 

General  Office  Space 

Janitors'  Closets 

Kitchens 

Lobbies 

Lounges 

Mechanical  and  Electrical  Equipment  Rooms 

Parking  Lots 

Stairways 

Storage  Rooms 

Switchgear  Rooms 

Toilet  Facilities 

Transformer  Vaults 


(9)  Special  Facility  Illumination*  When  fluorescent  or 
high-intensity  discharge  lighting  is  prohibited  and  the  required  intensity 
exceeds  30  footcandles  (323  lux],  the  general  lighting  system  should  be 
designed  for  Incandescent  lighting  of  30  footcandles  (323  lux]  with 
supplementary  Incandescent  lighting  for  specific  tasks  where  requir  . 

c.  Emergency  Lighting.  Emergency  lighting  systems  will  be  provided_in 

accordance  with  the  requirements  of  NFPA  101  (reference  12-2).  Provisions 
will  be  made  to  transfer  the  exit  lighting  system  to  a  standby  generating 
source  in  facilities  with  standby  electric  power  systems.  E®®'*sency 
supplementary  incandescent  or  fluorescent  lighting  of  one  footcandle  [10.7 


Intensity 


Footcandles 


(Lux] 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  BLDG.  24072  -  MOD.  CONFIG.  (ECOs  LIGHTING;  SETBACK  T-STAT) 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/22/92 


PROJECT  NO: 
FISCAL  YEAR: 


DACA  63>91-C<ei62 
1992 


ECONOMIC  LIFE:  15 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST  (5.5%  of  1  A)  ■ 

C.  DESIGN  COST  (6.0%  of  1  A)  ■ 

D.  ENERGY  CREDIT  (1A+ IB  1C)  > 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT  (1D-1E)* 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 


PREPARED  BY:  A.  NIEMEYER 


$13,355 

$735 

$801 

$14,890 

$0 

- > 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D,  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  301  »>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF3Dlb=>1THENG0T0  4 
d  IF3Dlb<1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4)> 
(2F5X0.33): 
(2F5  +  3D1)/1Fs 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

S/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

864 

$5,595 

10.79 

$60,368 

B.  DIST 

0 

$0 

11.57 

$0 

C.  PROPANE 

$6.71 

22 

$146 

12.38 

$1,811 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

11.35 

$0 

F.  TOTAL 

886 

5,741.1 

- - - > 

NON-ENERGY  SAVINGS  (♦)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS) 

- 

$4,310 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  - 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$45,982 

B.  NON-RECURRING  {+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$20,519 


5.55 


$14,890 


$62,179 


$45,982 


4 

5 

6 

7 


FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


,(2F3  +  3A  +  (3Bld/15))=. 

(2F5  +  3C)» 
(5/1  F)» 

(IF/4)- 


$10,051 

$108,161 

7.26 

1.48 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  BLDG.  24072  -  SETBACK/SETUP  THERMOSTAT  (MOO.  CONFIG.)  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/18/92  ECONOMIC  LIFE:  15  PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1A)  - 
(6.0%  of  1  A)  - 
(1A+1B  +  1C)- 

(1D-1E)* 


$2,016 

$111 

$121 

$2,248 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

129 

$834 

10.79 

$8,996 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

PROPANE 

$6.71 

356 

$2,389 

12.38 

$29,581 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

485 

3.223.1 

- 

3  NON-ENERGY  SAVINGS  (+)/ COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELECT.  DEMAND  SAVINGS) 

- 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

B. 

NON-RECURRING 

ITEM 

YEAROF 

DISCOUNT 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

a.  $0 

0.00 

b.  $0 

0.00 

c.  $0 

0.00 

d  TOTAL  $0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  > 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1Fa 

c  IF3D1b=>1  THEN  GOT0  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

($683) 

($7,282) 

DISCOUNTED 
SAVINGS  (4) 
$0 
$0 
$0 
$0 


$12,730 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/15))  = 
(2F5  +  3C)  = 
(5/1  F)  = 

(1F/4)  = 


DACA  63-91-0-0162 
1992 

A.  NIEMEYER 


$2,248 


$38,577 


($7,282) 


$2,541 

$31,295 

13.92 

0.88 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  24072  -  ENERGY  EFFICIENT  LIGHTING  (MOD.  CONFIG.) 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/17/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF3D1  »>3CTHENG0T04 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  ^  3Bd4) » 
(2F5  X  0.33)  = 
(2F5  +  3D1)/1F  = 


A.  CONSTRUCTION  COST 

- 

$11,338 

B.  SIOHCOST 

(5.5%  of  1A)  - 

$624 

C.  DESIGN  COST 

(6.0%  of  1  A)  « 

$680 

D.  ENERGY  CREDIT  (1A  +  1B+1C)- 

$12,642 

E.  SALVAGE  VALUE 

. 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)» 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL TYPE  FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

674 

$4,365 

15.23 

$66,480 

B.  DIST 

0 

$0 

17.28 

$0 

C.  PROPANE  $6.71 

(148) 

($990) 

19.64 

($19,438) 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

527 

3,375.3 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

» 

$4,290 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$62,977 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

$15,524 


4.95 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 
(2F5  +  3C)  = 
(5/IF): 

(IF/4): 


DACA  63-91-C-0162 
1992 

A.  STOVER 


$12,642 


$47,042 


$62,977 


$7,665 

$110,019 

8.70 

1.65 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


***************************************************************************** 


** 

** 

** 

** 


TRACE  600  ANALYSIS 

by  ** 


***************************************************************************** 

***************************************************************************** 


ESOS  STUDY  AT  WSMR  -  BUILDING  24072 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  x 

ALT  1  -  MODIFIED  BSLN,  ALTS  2,3  -  SYNG  (  /^OD/  FI  L,  I  NElJ 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Summer  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Sumner  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

'  24 

(F) 

Sumner  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density- Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3,9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 

Time/Date  Program  was  Run:  21:38:  2  6/16/92 

Dataset  Name:  24072H  .TM 
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Trmn@  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  60 
PAGE 


HOMTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

* 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

16,039 

38 

1,979 

11 

Feb 

14,146 

38 

1,560 

11 

March 

16,255 

38 

689 

9 

Apri  1 

12,884 

35 

0 

4 

May 

June 

July 

16,583 

20,470 

22,596 

48 

56 

56 

0 

0 

0 

0 

0 

0 

Aug 

21,054 

56 

0 

0 

Sept 

15,842 

50 

0 

0 

Oct 

13,478 

31 

0 

0 

Nov 

14,719 

38 

750 

9 

Dec 

15,458 

38 

1,394 

10 

Total 

199,524 

56 

6,372 

11 

Building  Energy  Consumption  « 

37,076 

(Btu/Sq  Ft/Year) 

Floor  Area  -  35,555  (Sq  Ft) 

Source  Er^rgy  Consumption  & 

37,630 

(Btu/Sq  Ft/Year) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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**«************************************************<*****************'********* 

***************************************************************************** 


***************************************************************************** 


ESOS  STUDY  AT  USNR  -  BUILDING  24072 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC. 

ALT  1  -  MOOIFIEO  BSLN,  ALTS03,4  -  SYNC  B-FpICi^T  L\6>ii7 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Simmer  Clearness  Nurber: 

1.00 

Winter  Clearness  Number: 

1.00 

Simmer  Design  Dry  Bulb: 

98 

(F) 

Sunmer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

( B tu-mi n. /hr/cuf t ) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Periods  January  To  Dececrber 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Oate  Program  was  Run: 
Dataset  Name: 


8:24:58  6/18/92 

24072M  .TM 
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Trane  Air  Corvditioning  Economics 

By:  Trane  Custonjer  Direct  Service  Network 
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MCWITHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

31,742 

53 

1,743 

10 

Feb 

28,369 

53 

1,313 

11 

March 

32,452 

53 

309 

9 

April 

28,558 

47 

0 

2 

May 

33,258 

67 

0 

0 

June 

38,222 

77 

0 

0 

July 

41,646 

80 

0 

0 

Ai^ 

39,398 

76 

0 

0 

Sept 

31,905 

67 

0 

0 

Oct 

29,610 

63 

0 

0 

Nov 

30,826 

53 

399 

9 

Dec 

31,061 

53 

1,132 

10 

Total 

397,046 

80 

4,897 

11 

Building  Energy  Consumption  =  51,887  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  =  52,313  (Btu/Sq  Ft/Year) 


Floor  Area  =  35,555  (Sq  Ft) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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***************************************************************************** 

***************************************************************************** 


TRACE  600  ANALYSIS 
by 


** 


** 

** 

** 

**  ** 
**************«************4nf^**********************«**********«************** 
***************************************************************************** 


ESOS  STUDY  AT  USMR  *  BUILDING  24072 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 


ALT  1  -  MODIFIED  BSLN,  ALTS  2 

SYNG 

(Sirr&AcIc-Si 

Weather  File  Code: 

ELPASO. 

.W 

Location: 

Latitude: 

31«0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Sunnier  Clearness  Number: 

1.00 

Winter  Clearness  Number: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb; 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


23:10:43  6/16/92 

24072M  .TM 
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Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CON^PTION  «  ALTERNATIVE  3 

. . . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

17,904 

38 

3,206 

7 

Feb 

16,251 

38 

2,455 

6 

March 

18,837 

38 

908 

3ril 

May 

21,316 

48 

0 

0 

June 

25,530 

56 

0 

0 

July 

28,325 

57 

0 

0 

Aug 

26,228 

56 

0 

0 

Sept 

20,258 

49 

0 

0 

Oct 

13,477 

31 

0 

0 

Nov 

17,992 

38 

1,031 

4 

Dec 

18,249 

38 

2,333 

5 

Total 

237,250 

57 

9,933 

7 

Building  Energy  Consumption 
Source  Energy  Consumption 


50,712  (Btu/Sq  Ft/Year) 
51,576  (Btu/Sq  Ft/Year) 


Floor  Area  = 


35,555  (Sq  Ft) 
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TAB  18  TABLE  OF  CONTENTS 


Baseline  TRACE  Utility  Summary  Reports 

Recurring  and  Nonrecurring  Maintenance  Costs  for  Baseline  and  the  Four  Alternatives 

ALT  lA  Air-Cooled  Chiller  Serving  Bldgs.  23640,  23630,  23642  and  24072 

ALT  IB  Water-Cooled  Chiller  Serving  Bldgs.  23640,  23638,  23642  and  24072 

ALT  2A  Air-Cooled  Chiller  Serving  Bldgs.  23640,  23638  and  23642 
Bldg.  64072  Served  by  Existing  Air-Cooled  Chiller 

ALT  2B  Air-Cooled  Chiller  (Same  as  ALT  2A,  except  uses  a  Water-Cooled  Chiller) 
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EMC  ENGINEERS,  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 


SHEET  NO.  . 


OF  . 


CALCULATED  BY  . 
CHECKED  BY  . 
SCALE  _ 


DATE 

DATE 


"b  A=r/v 

P 9 x^o-}z_ 


JOB 


EMC  ENGINEERS,  INC. 

Denver  •  Colorado  Springs  ♦  Atlanta  •  Germany 
L.C^9  />LAMr 


SHEET  NO.  _ 

CALCULATED  BY 

CHECKED  BY  _ 

SCALE  _ 


_ Z_  OF  __i _ ^ - 

f  _ ~  I  _  DATE  ^  /  ^ ^ 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE 

• . MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

UATER 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm)  (1000  Gl) 

(Thrm/hr) 

Jan 

54,631 

105 

4,953 

0 

11 

Feb 

49,354 

105 

3,859 

0 

10 

March 

52,451 

105 

673 

0 

5 

April 

51,481 

143 

0 

2 

0 

May 

104,657 

212 

0 

69 

0 

June 

123,490 

221 

0 

114 

0 

July 

131,167 

225 

0 

133 

0 

Aug 

129,758 

221 

0 

122 

0 

Sept 

105,979 

211 

0 

67 

0 

Oct 

55,419 

158 

0 

3 

0 

Nov 

51,033 

105 

1,218 

0 

6 

Dec 

54,312 

105 

3,742 

0 

9 

Total 

963,730 

225 

14,445 

510 

11 

Building  Energy  Consumption 

=  124,258 

(Btu/Sq  Ft/Year) 

Floor  Area  » 

Source  Energy  Consumption 

=  125,430 

(Btu/Sq  Ft/Year) 

• 

lC«Ai 

TxnJL  C  jtw  c  V 

38,096  (Sq  Ft) 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  — - - - - - Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

7257 

6564 

7813 

6933 

7535 

7490 

6979 

7813 

6933 

7535 

6933 

6979 

PK 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

38.1 

Total 


86,766 

38.1 


1  MI SC  LD 
ELEC 
PK 


850 

4.8 


769 

4.8 


931 

4.8 


809 

4.8 


890 

4.8 


890 

4.8 


809 

4.8 


931 

4.8 


809 

4.8 


890 

4.8 


809 

4.8 


809 

4.8 


10,196 

4.8 


2  MISC  LD 
GAS 
PK 


0  0  0 

0.0  0.0  0.0 


0  0  0 

0.0  0.0  0.0 


0 


0.0 


0  0  0 

0.0  0.0  0.0 


0  0 

0.0  0.0 


0 


0.0 


3  MISC  LD 
OIL 
PK 


0  0  0 

0.0  0.0  0.0 


0 


0  0  0  0 


0 


0 


0 


0.0  0.0  0.0 


0.0  0.0 


0.0  0.0 


0.0 


0 

0.0 


0 


0.0 


4  MISC  LD 
P  STEAM 
PK 


0  0  0 


0  0  0  0 


0 


0 


0 


0  0 


0.0  0.0  0.0 


0.0  0.0  0.0 


0.0  0.0 


0.0  0.0 


0.0  0.0 


0.0 


5  MISC  LD 
P  H0TH20 
PK 


0  0  0 


0  0  0  0 


0 


0 


0 


0  0 


0.0  0.0  0.0 


0.0  0.0  0.0 


0.0  0.0  0.0  0.0 


0.0 


0.0 


0 


0.0 


6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

^  1 

EQ1001S 

ELEC 

0 

2-STG 

0 

CTV  <555 

0 

TONS 

656 

21638 

33016 

PK 

0.0 

0.0 

0.0 

47.4 

58,1 

66.0 

^  1 

EQ5100 

ELEC 

0 

COOLING  TOWER 

0  0 

0 

8579 

13428 

PK 

0.0 

0.0 

0.0 

0.0 

18.6 

18.6 

1 

EQ5100 

WATER 

0 

COOLING  TOWER 

0  0 

2 

69 

114 

PK 

0.0 

0.0 

0.0 

0.2 

0.2 

0,3 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

38548 

36183 

21837 

1059 

0 

0 

152,936 

68.4 

65.3 

55.8 

45.4 

0.0 

0.0 

68.4 

13876 

13876 

11563 

1138 

0 

0 

62,459 

18.6 

18.6 

18.6 

18.6 

0.0 

0,0 

18.6 

133 

122 

67 

3 

0 

0 

510 

0.3 

0.3 

0.2 

0.1 

0.0 

0.0 

0.3 

1 

EQ5001 

CHILLED  WATER 

PUMP  C, 

.V. 

ELEC 

0 

0 

0 

776 

9176 

PK 

0.0 

0.0 

o 

O 

14.9 

14.9 

1 

EQ5010 

CONDENSER  WATER  PUMP 

C.V. 

ELEC 

0 

0 

0 

1164 

13764 

PK 

0.0 

0.0 

0.0 

22.4 

22.4 

10742 

11100 

11100 

9250 

910 

0 

0 

14.9 

14.9 

14.9 

14.9 

14.9 

0.0 

0.0 

16114 

16651 

16651 

13876 

1365 

0 

0 

22.4 

22.4 

22.4 

22.4 

0.0 

0.0 

53,055  ^ 
14.9 


79,583 

22.4 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


ELEC 

0 

0 

0 

52 

615 

720 

PIC 

0.0 

0.0 

0.0 

1.0 

1.0 

1.0 

1 

EQ4001 

AIRFOIL  CENTRIF.  FAN 

C.V. 

ELEC 

42460 

38351 

42460  41090 

42460 

41090 

PK 

57.1 

57.1 

57-1 

57.1 

57.1 

57.1 

1 

EQ2001 

GAS 

FIRE  TUBE 

HOT  WATER 

GAS 

4953 

3859 

673 

0 

0 

0 

PK 

10-7 

10.0 

5.4 

0.0 

0.0 

0.0 

1 

EQ5020 

HEAT 

WATER  CIRC.  PUMP  C-V. 

ELEC 

2775 

2507 

847 

0 

0 

0 

PK 

3.7 

3.7 

3.7 

0.0 

0.0 

0.0 

1 

EQ5240 

BOILER  FORCED 

DRAFT 

FAN 

ELEC 

917 

828 

285 

0 

0 

0 

PK 

1.2 

1.2 

1.2 

0.0 

0.0 

0.0 

1 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336 

116 

0 

0 

0 

PK 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

744 

744 

620 

61 

0 

0 

3,556 

1.0 

1.0 

1.0 

1.0 

0.0 

0.0 

^  1-0 

42460 

42460 

41090 

42460 

41090 

42460 

499,934 

57.1 

57.1 

57.1 

57.1 

57.1 

57.1 

57.1 

0 

0 

0 

0 

1218 

3742 

14,445 

0.0 

0.0 

0.0 

0.0 

6.0 

8.6 

10.7 

0 

0 

0 

0 

1167 

2775 

10,071 

0.0 

0.0 

0.0 

0.0 

3.7 

3.7 

3-7 

0 

0 

0 

0 

734 

917 

3,680 

0.0 

0.0 

0.0 

0,0 

1.2 

1.2 

1.2 

0 

0 

0 

0 

298 

372 

1,494 

0.0 

0.0 

0.0 

0.0 

0.5 

0-5 

0.5 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


UTILITY 


PEAK  CHE 


Utility  ELECTRIC  DEMAND 

Peak  Value  225c3  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kW) 


Cooling  Equipment 

1  EQ1001S  2-STG  CTV  <555  TONS  125.4 
Sub  Total  125.4 
Sub  Total  0.0 
Air  Moving  Equipment 

1  ^MMATION  OF  FAN  ELECTRICAL  DEMAND  57.1 
Sub  Total  57.1 
Sub  Total  0.0 
Miscellaneous 

Lights  38,1 
Base  Utilities  0.0 
Mi sc  Equipment  4.8 
Sub  Total  42.9 

Grand  Total  225.3 
t 


K  S  U  M  S 


Percnt 
Of  Tot 
(%) 

55.65 

55.65 

0.00 

25.33 

25-33 

0.00 

16.91 

0.00 

2.11 

19.02 

100.00 
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MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

On  Peak 

On  Peak 

On  Peak 

WATER 

Month 

(kWh) 

(kW) 

(Therm)  (1000  Gl) 

Jan 

55,976 

107 

1,318 

28 

Feb 

50,346 

107 

982 

24 

March 

55,358 

110 

250 

23 

April 

54,671 

113 

0 

27 

May 

59,801 

116 

0 

39 

June 

60,645 

118 

0 

46 

July 

63,781 

120 

0 

53 

Aug 

63,876 

119 

0 

51 

Sept 

58,739 

115 

0 

39 

Oct 

56,848 

111 

4 

26 

Nov 

53,568 

107 

484 

24 

Dec 

55,643 

107 

1,060 

27 

Total 

689,253 

120 

4,098 

407 

Building  Energy  Consumption  = 

413,692  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

415,590 

(Btu/Sq  Ft/Year) 

• 

At  OK  ^ 

t  C^hIUcI 

GAS  DMND 
On  Peak 


Floor  Area  = 


6,677  (Sq  Ft) 


?  7J, 


D18-11 


Trane  Air  Conditioning  Economics 

By:  Trane  Ci^tomer  Direct  Service  Network 


V  600 
PAGE  2 


EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  . .  Monthly  Consumption 


Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

0 

LIGHTS 

ELEC 

4573 

4136 

4924 

4369 

4749 

4720 

4398 

4924 

4369 

4749 

4369 

4398 

PK 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

Total 


54,679 

24„0 


1  MXSC  LD 
ELEC 
PK 


14485  13085 

24.3  24.3 


14592  14000 

24.3  24.3 


14538  14108 

24,3  24.3 


14431  14592 

24.3  24.3 


14000  14538 

24.3  24.3 


14000  14431 

24.3  24.3 


170,802 

24.3 


2  MISC  LD 
GAS 
PK 


1318  982 

1.8  1.5 


250  0 

0.3  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  4 

0.0  0.0 


484  1060 
0.7  1.4 


4,098 

1.8 


3  MISC  LD 
OIL 
PK 


0  0  0 


0  0  0  0 


0 


0  0 


0  0 


0.0  0.0  0.0 


0.0  0.0  0.0 


0.0  0.0  0.0  0.0 


0.0 


0.0 


0 


0.0 


4  MISC  LD 
P  STEAM 
PK 


0  0  0 


0  0  0 


0  0  0 


0 


0  0 


0.0  0.0  0.0 


0.0  0.0  0.0 


0.0  0.0 


0.0  0.0 


0.0  0.0 


MISC  LD 
P  H0TH20 
PK 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ1070L 

WTR- 

CLD  RECIP 

>30  TONS 

ELEC 

6271 

5435 

5215 

6201 

8733 

10592 

PK 

17.2 

17.6 

19.4 

21.1 

24.2 

26.7 

1 

EQ5101 

COOLING  TOWER 

ELEC 

47 

50 

27 

487 

1180 

1613 

PK 

0.6 

0.8 

0,8 

2.2 

2.2 

2,2 

1 

EQ5101 

COOLING  TOWER 

WATER 

28 

24 

23 

27 

39 

46 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12684 

12093 

9143 

5988 

5535 

6169 

94,057 

28.4 

27.1 

23.1 

19.2 

17.2 

17.2 

28.4 

1667 

1667 

1613 

972 

49 

44 

9,415 

2.2 

2.2 

2.2 

2.2 

0.6 

0.8 

2.2 

53 

51 

39 

26 

24 

27 

407 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

1  EQ5001 
ELEC 
PK 


CHILLED  WATER  PUMP  C.V. 

5550  5013  5550  5371  5550  5371  5550  5550 

7.5  7.5  7.5  7.5  7,5  7.5  7.5  7.5 


5371 

7.5 


5550  5371 
7.5  7.5 


5550 

7.5 


65,350 

7.5 


1  EQ5011 
ELEC 
PK 


CONDENSER  WATER  PUMP  C.V. 
2775  2507  2775  2686  2775 

3.7  3.7  3.7  3.7  3.7 


2686  2775  2775  2686 


2775  2686 
3.7  3.7 


2775  32,675 

3.7  3.7 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


o 

ELEC 

74 

67 

74 

72 

74 

72 

PK 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

1 

EQ4003 

FC  CENTRIF, 

.  FAN  C.V. 

ELEC 

22201 

20052 

22201 

21485 

22201 

21485 

PK 

29.8 

29.8 

29.8 

29.8 

29.8 

29.8 

1 

EQ2002 

GAS 

FIRE  TUBE  STEAM 

GAS 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5020 

HEAT 

WATER 

CIRC.  PUMP  C.V. 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5061 

CONDENSATE 

RETURN  PUMP 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

.EQ5307 

BOILER  CONTROLS 

f 

ELEC 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

74 

74 

72 

74 

72 

74 

876 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

22201 

22201 

21485 

22201 

21485 

22201 

261,398 

29.8 

29.8 

29.8 

29.8 

29.8 

29,8 

29.8 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 

. . . . UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  120.0  (kU) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Nun.  Code  Name 

Equipment  Description 

(kU) 

(%) 

Cooling  Equipment 

1  EQ1070L 

WTR-CLD  RECIP  >30  TONS 

41.9 

34,92 

Sub  Total 

41.9 

34.92 

Sub  Total 

0.0 

0.00 

Air  Moving  Equipment 

1 

SUMMATION  OF  FAN  ELECTRICAL  DEMAND 

29,8 

24.86 

Sub  Total 

29.8 

24.86 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

24,0 

20.00 

Base  Utilities 

0.0 

0.00 

Mi sc  Equipment 

24.3 

20.21 

Sub  Total 

48.3 

40.22 

Grand  Total 

120.0 

100.00 

Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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y  '2.Z6f~2^ 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

<kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

28,238 

85 

260 

0 

3 

Feb 

24,822 

80 

224 

0 

3 

March 

24,340 

78 

38 

2 

2 

Apri  1 

23,243 

90 

0 

7 

0 

May 

30,378 

94 

0 

19 

0 

June 

33,920 

99 

0 

27 

0 

July 

35,824 

100 

0 

30 

0 

Aug 

36,333 

99 

0 

29 

0 

Sept 

29,643 

96 

0 

18 

0 

Oct 

24,715 

90 

0 

7 

0 

Nov 

23,321 

78 

60 

1 

2 

Dec 

26,730 

78 

162 

0 

2 

Total 

341,507 

100 

744 

139 

3 

Building  Energy  Consumption 

=  131,991 

(Btu/Sq  Ft/Year) 

Floor  Area  = 

Source  Energy  Consumption 

s  132,236  (Btu/Sq  Ft/Year) 

• 

V-'AJ  C-Iaj  \ 

If  .  t 

9,394  (Sq  Ft) 


i  . 
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EOUIPHENT  ENERGY  CONSUHPTION  -  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Ec^ip 

Monthly  Consumption  - 

Num 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

6202 

5649 

6756 

6024 

6479 

6479 

6024 

6756 

6024 

6479 

5828 

6024 

74,725 

PK 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

24.6 

1 

MI  SC  LD 

ELEC 

1185 

1079 

1291 

1151 

1238 

1238 

1151 

1291 

1151 

1238 

1113 

1151 

14,275 

PK 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

4.7 

1 

MI SC  LO 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

MISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

MISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

v)  1 

EQ1070L 

WTR- 

-CLD  RECIP 

>30  TONS 

ELEC 

0 

0 

390 

1576 

4524 

6400 

7507 

7296 

4542 

1691 

246 

0 

34,171 

PK 

18.1 

18.1 

18.1 

18.1 

18.1 

22.7 

23.7 

23.2 

20.4 

18.1 

18.1 

18.1 

23,7 

^  1 

EQ5101 

COOLING  TOWER 

ELEC 

0 

0 

0 

634 

1746 

2320 

2618 

2544 

1809 

865 

0 

0 

12,537 

PK 

0.0 

0.0 

0.0 

3-7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

0.0 

0.0 

f 

3.7 

1 

EQ5101 

COOLING  TOWER 

WATER 

0 

0 

2 

7 

19 

27 

30 

29 

18 

7 

1 

0 

139 

PK 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0 

0.0 

0.1 

1 

EQ5001 

CHILLED  WATER 

PUMP  C.V. 

ELEC 

0 

0 

515 

1322 

2621 

3483 

3931 

3819 

2716 

1394 

336 

0 

20,138 

PK 

5.6 

5.6 

5.6 

5.6 

5,6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

^  1 

EQ5011 

CONDENSER  WATER  PUMP 

C.V. 

ELEC 

0 

0 

343 

880 

1746 

2320 

2618 

2544 

1809 

929 

224 

0 

13,413 

PK 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

DiMe 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 
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ELEC 

0 

0 

9  24 

47 

62 

70 

68 

49 

25 

6 

0 

360 

PK 

0.1 

0.1 

0.1  0.1 

0,1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

/.2 

1 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

5580 

5040 

5580  5400 

5580 

5400 

5580 

5580 

5400 

5580 

5400 

5580 

65,700 

PK 

7,5 

7.5 

7.5  7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7.5 

7,5 

2 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

5580 

5040 

5580  5400 

5580 

5400 

5580 

5580 

5400 

5580 

5400 

5580 

65,700 

PK 

7.5 

7.5 

7.5  7.5 

7.5 

7.5 

7.5 

7,5 

7.5 

7.5 

7.5 

7.5 

7.5 

3 

EQ4003 

FC 

CENTRIF.  FAN  C.V. 

ELEC 

781 

707 

856  744 

818 

818 

744 

856 

744 

818 

744 

744 

9,374 

PK 

18,6 

18.6 

18.6  18.6 

18.6 

18.6 

18,6 

18.6 

18,6 

18.6 

18.6 

18.6 

18.6 

1 

EQ2263 

ELECTRIC  RESISTANCE 

HEATING 

ELEC 

4247 

3406 

1539  0 

0 

0 

0 

0 

0 

5 

2121 

3740 

15,058 

PK 

6.0 

6.0 

6,0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0-9 

6.0 

6.0 

6,0 

2 

EQ2263 

ELECTRIC  RESISTANCE 

HEATING 

ELEC 

3095 

2497 

952  0 

0 

0 

0 

0 

0 

0 

1232 

2490 

10,266 

PK 

6.0 

6.0 

6.0  0.0 

0,0 

0.0 

0,0 

0,0 

0.0 

0.0 

6,0 

6.0 

6.0 

EQ2001 

GAS  FIRE  TUBE  HOT  WATER 

m 

^GAS 

260 

224 

38  0 

0 

0 

0 

0 

0 

0 

60 

162 

744 

PK 

2.6 

2.5 

2.1  0,0 

0,0 

0,0 

0,0 

0.0 

0,0 

0,0 

2,5 

2.3 

2.6 

3 

EQS020 

HEAT  WATER  CIRC.  PUMP  C.V. 

ELEC 

542 

475 

105  0 

0 

0 

0 

0 

0 

0 

142 

394 

1,659 

PK 

1.5 

1.5 

1.5  0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

1.5 

1.5 

1.5 

3 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

804 

726 

332  69 

0 

0 

0 

0 

0 

86 

414 

804 

3,234 

PK 

1.1 

1.1 

1.1  1.1 

0,0 

0.0 

0,0 

0.0 

0.0 

1.1 

1.1 

1.1 

1.1 

3 

EQ5307 

BOILER  CONTROLS 

ELEC 

223 

202 

92  19 

0 

0 

0 

0 

0 

24 

115 

223 

898 

PK 

0.3 

0.3 

0.3  0.3 

0.0 

0,0 

0,0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 
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UTILITY  PEAK  CHEC 


Utility  ELECTRIC  DEMAND 

Peak  Value  99.8  (kW) 

Yearly  Time  of  Peak  10  (hr)  7  (mo) 

Hour  10  Month  7 

Eqp.  Utility 

Ref.  Equipment  Demand 

Num.  Code  Name  Equipment  Description  (kU) 

Cooling  Equipment 

1  EQ1070L  WTR-CLD  RECIP  >30  TONS  36,9 

Sub  Total  36.9 

Sub  Total  0.0 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  7.5 

2  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  7.5 

3  SUMMATION  OF  FAN  ELECTRICAL  DEMAND  18.6 

Sub  Total  33.6 

Sub  Total  0.0 

Mi seel laneous 

Lights  24.6 

Base  Utilities  0.0 

Mi  sc  Equipment  4.7 

Sub  Total  29.3 


K  S  U  M  S 


Perent 
Of  Tot 
(%) 


36.96 

36.96 

0.00 


7.52 

7o52 

18.65 

33.68 

0.00 


24.65 

0.00 

4.71 

29.36 


Grand  Total 


99.8  100.00 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

35,029 

53 

2,656 

6 

Feb 

31,816 

53 

1,873 

6 

March 

35,953 

53 

265 

3 

Apri  1 

29,005 

46 

0 

0 

May 

37,614 

67 

0 

0 

June 

42,261 

77 

0 

0 

July 

46,636 

80 

0 

0 

Aug 

43,333 

76 

0 

0 

Sept 

35,897 

67 

0 

0 

Oct 

30,035 

46 

0 

0 

Nov 

34,984 

53 

335 

3 

Dec 

35,812 

53 

1,627 

4 

Total 

438,375 

80 

6,756 

6 

Building  Energy  Consuiption  =  61,598  (Btu/Sq  Ft/Year)  Floor  Area  »  35,257  (Sq  Ft) 

Source  Energy  Consumption  =  62,191  (Btu/Sq  FtAear) 
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EQUIPMENT  ENERGY 


Ref  Equip  . - . - . Monthly  Consurption 


Nim 

Code 

Jan 

Feb 

Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

15892 

14354 

15892 

15379 

15892 

15379 

15892 

15892 

15379 

15892 

15379 

15892 

187,114 

PK 

21.4 

21.4 

21.4 

21.4 

21.4 

21.4 

21,4 

21.4 

21.4 

21.4 

21.4 

21.4 

21.4 

1 

HISC  LO 

ELEC 

1223 

1106 

1339 

1165 

1281 

1281 

1165 

1339 

1165 

1281 

1165 

1165 

14,673 

P>C 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6,9 

2 

MI  SC  10 

GAS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

o 

o 

0.0 

o 

o 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3 

HISC  LO 

OIL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0,0 

0.0 

0.0 

OoO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

HISC  LD 

P  STEAM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

PK 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OoO 

0.0 

0.0 

5 

HISC  LO 

P  H0TH20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

HISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O. 

1 

EQ1121L 

AIR' 

•CLD  RECIP  35-60  TONS 

ELEC 

0 

0 

0 

0 

3866 

8166 

11022 

8246 

3293 

0 

0 

0 

34,593 

PK 

0.0 

0.0 

0.0 

0.0 

14.0 

17.5 

20.3 

17.0 

13.6 

0.0 

0.0 

20.3 

1 

EQ5200 

CONDENSER  FANS 

ELEC 

0 

0 

0 

0 

635 

1515 

1983 

1387 

549 

0 

0 

0 

6,069 

PK 

0.0 

0.0 

0.0 

O.Q 

2.2 

7.9 

7.9 

7.9 

2.1 

0.0 

0.0 

0.0 

ifiO 

7.9 

1 

EQ5001 

CHIUED  UATER  PUMP  C. 

V. 

ELEC 

0 

0 

0 

0 

2544 

2686 

2775 

2775 

2574 

0 

0 

0 

13,353 

PK 

0.0 

0.0 

0.0 

0.0 

3.7 

3.7 

3.7 

3.7 

3.7 

0.0 

0.0 

0.0 

3,7 

EQS313 

CONTROLS 

ELEC 

0 

0 

0 

0 

205 

216 

223 

223 

207 

0 

0 

0 

1,074 

PK 

0.0 

0.0 

0.0 

O.Q 

0.3 

0.3 

0,3 

0.3 

0.3 

0.0 

0.0 

0.0 

i.r 

a 

2 

Ecii2aas 

AIR 

TO  AIR 

HEAT  PUMP 

<11  TONS 

ELEC 

3219 

3077 

3997 

1523 

1860 

2033 

2213 

2116 

1767 

1561 

4196 

4050 

31,612 

PK 

4.7 

4.7 

4.7 

4.7 

3-5 

3,9 

4.0 

3,9 

3.3 

2.7 

4.7 

4,7 

4.7 
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ELEC 

115 

109  144 

160 

194 

208 

225 

216 

186 

163 

134 

?K 

0,2 

0.2  0.3 

0.3 

0.3 

0.4 

0.4 

0.4 

0.3 

0.3 

0.2 

EQ5306 

CONTROLS 

ELEC 

37 

34  37 

36 

37 

36 

37 

37 

36 

37 

36 

PIC 

0.1 

0.1  0.1 

0.1 

0,1 

0.1 

0,1 

0.1 

0.1 

0.1 

0.1 

EQ4003 

fC  CENTRIF, 

,  FAN  C.V, 

■ 

1 

ELEC 

11100 

10026  11100 

10742 

11100 

10742* 

11100 

11100 

10742 

11100 

10742 

PIC 

14.9 

14.9  14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

EQ2002 

GAS  FIRE  TUBE  STEAM 

GAS 

2656 

1873  265 

0 

0 

0 

0 

0 

0 

0 

335 

PIC 

6.4 

5.7  5.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.7 

EQS020 

HEAT  WATER 

CIRC.  PUMP  C.V. 

ELEC 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

PIC 

0.0 

0.0  0.0 

0.0 

0,0 

0,0 

0.0 

0,0 

0.0 

0.0 

0.0 

EQ5240 

BOILER  FORCED  DRAFT 

FAN 

ELEC 

1406 

1270  1406 

0 

0 

D 

0 

0 

0 

0 

1361 

PK 

1.9 

1.9  1.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

EQS061 

CONDENSATE  RETURN  PUMP 

ELEC 

1665 

1504  1665 

0 

0 

0 

0 

0 

0 

0 

1611 

PK 

2.2 

2.2  2.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2,2 

EQ5307 

BOILER  CONTROLS 

ELEC 

372 

336  372 

0 

0 

0 

0 

0 

0 

0 

360 

PK 

0.5 

0.5  0.5 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.5 

125 

0.2 


37 

0.1 
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1,979 

0.4 


43a 

0.1 


130,699 

14.9 


6,756 

6.4 


0 

0.0 


6,849 

1,9 


8,111 

2.2 


1,812 

0.5 
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3. 72- 


utility  PEAK  CHECKSUMS 


utiliry  ELECTRIC  DEMAND 

Peak  Va(ue  79.8  (kW) 

Yearly  Time  of  Peak  15  (hr)  7  (n») 


Hour  15  Month  7 


Eqp.  Uti I i ty  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Nun.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 

1  E01I21L  AIR-CLD  RECIP  35-60  TOWS  32.2  40.37 

2  EQ12S8S  AIR  TO  AIR  HEAT  PUMP  <11  TOMS  4.5  5.60 


Sub  Total  36.7  45.97 

Sub  Total  0.0  0.00 


Air  Movfr^  Equipment 

1  SUMMATION  OF  FAN  ELECTRICAL  OEMAWO 


14.9 


18.69 


Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 

Grand  Total 


14.9  18.69 

0.0  0.00 


21.4  26,76 
0.0  0.00 
6.9  8.58 
28.2  35.34 


79.8  100.00 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 


UkUIsIC-H  CoMPuev  *  3S 
Alt.  !  A 


CALCULATED  BY  . 


CHECKED  BY  . 


SCHISM  AT/CL 


AlC-LOOCEO  COlL.’b 


COMP&tJSee - ®  TAMkL. 

Icowpj  iuiu_e<2-  ^  -4  FI  u.  4  stat kpaJ 
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45  5^ 

SLQC,  Z3A40 


6LDA  23642. 


A  55 
gUCL  240"?  2 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4  PROJECT  NO: 

PROJECT  TITLE:  UUNCH  COMPLEX  38  -  CHILLER  PLANT  STUDY  -  ALT.  1 A  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/05/92  ECONOMIC  LIFE:  26  PREPARED  BY: 


1  INVESTMENT 


A. 

CONSTRUCTION  COST 
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B. 

SlOH  COST 
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(6.0%of1A)- 
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E. 
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F. 

TOTAL  INVESTMENT 
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2  ENERGY  SAVINGS  (+)  /  COST  H 


FUEL  TYPE 

FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

4,505 

$29,190 

15.23 

$444,565 

B.  DIST 

0 

$0 

17.28 

$0 

C.  PROPANE 

$6.71 

0 

$0 

19.64 
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D.  PAPER 
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$0 
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$0 

16.22 

$0 

F.  TOTAL 
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NON-ENERGY  SAVINGS  (♦)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS)  + 

* 

(ANNUAL  RECURRING  MAINTENANCE  COST) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

B.  NON-RECURRING  (W-) 

ITEM 

YEAR  OF 
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a.  EQUIP  REPLACEMENT  COST 

$283,750 

1 

b.  EQUIP  REPLACEMENT  COST 

$39,900 

5 

c. 

$0 

14.68 


DISCOUNT 
FACTOR  (3) 
0.96 
0.80 
0.00 


d  TOTAL  $323,650 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  *>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF3D1b=>1  THENGOT0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(3A2  +  3Bd4) « 
(2F5x0.33)» 
(2F5  +  3D1)/1F  = 


($6,159) 


($90,412) 

DISCOUNTED 
SAVINGS  (4) 
$272,400 
$31,920 
$0 

$304,320 


$146,706 

0.99 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))« 
(2F5  +  3C)  = 
(5/IF)* 

(IF/4)* 


DACA63>91<-C-01S2 

1992 

A.  STOVER 


$595,345 


$444,565 


$213,908 


$35,977 

$658,473 

1.11 

16.55 
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Job  Noma 

WHITE  SANDS,  NM 


Dalivery  Tarma 

FOB:  FACTORY  FREIGHT  ALLOWED 
Enginaar  Tarma  of  Paymant 

EMC  ENGINEERS  NET:  30  DAYS 

DENVER,  CO 


BUDGET 'PRICING 
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l-A 
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Air  Cooled  Series  R  Chiller 
200  Tons  NOMINAL 
460V/60/3 

Y  Delta  Closed  Transition  Starter  w/  Disconnect 

U.L.  Listing 

Deluxe  Controller 

Architectural  Louvered  Panels 

Control  Power  Transforner 

150  PSI  Flow  Switch 

FACTORY  STaRT-UP  SERVICE 


Switch 


TOTAL  NET  PRICE  ITEMS  A  TO  A  .  t  79,500 
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pecduahn  mid  9hipm9ntk  T009iV9^mih$^tor/ not  fttm’thMnfhje  months  &omofd^ 
noolp^  ffmjohnhMioeoooivodtmBrthBnilyBmonthofromoidotrooofptctgtobijt 
mithm  eight  fryaerthacfonivnGoJptdoto,pHou}^  bo  kKn»3$d§sU9i^  Uiporaom 
(hofoorppm^ido^torooehcnoHncxtthpotkjdforponthmoofihdyDndtholt^^o-wonthfirm 


prho  period  up  » the  dmx^no^  of  ouch  mhMtfiuehroksmio  not  t - 

ei^tmontheafterdemofofdefreoeiptthepdoeemeaijb/eettomnegatJetlonoretthe 
Compeny's  option,  the  order  v¥iS  be  cancBtfad.  if  ^  any  nmonBi/yerdeteyeshipmenT 
offer  reieaee,  prkee  are  etjf^ot  to  tweou  m  ototed  ontherevemeetde  hereof. 


FfheedonedlnoMote3m.Sm 


D18-36 


whhh  prapoeol  k  booed. 


otdefortermeendoendMmofaefei^an 


V2e.l3(>4H488) 

Supereadat  V26.130NaH187) 


Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 


V  60 
PAGE  1 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


LO-Z  S  A^T  /A 


MONTHLY  ENERGY 


CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

<kUh> 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

66,840 

178 

1,318 

2 

Feb 

60,345 

181 

982 

1 

March 

68,703 

206 

250 

0 

Apri  1 

69,087 

217 

0 

0 

May 

109,405 

320 

0 

0 

June 

137,885 

375 

0 

0 

July 

150,515 

386 

0 

0 

Aug 

143,696 

370 

0 

0 

Sept 

103,374 

315 

0 

0 

Oct 

72,431 

214 

4 

0 

Nov 

64,659 

193 

484 

1 

Dec 

66,077 

183 

1,060 

1 

Total 

1,113,018 

386 

4,098 

2 

Building  Energy  Consumption  = 

47, 

062  (Btu/Sq 

Ft/Year) 

Source  Energy  Consumption  =  132,276  (Btu/Sq  Ft/Year) 


Floor  Area  =  89,425  (Sq  Ft) 


(C\jJ  i-u/t.  c-HTc-LC  fKA/^T  ~ 
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Trane  Air  Conditioning  Economics 

Bys  Trane  Customer  Direct  Service  Network 

EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


V  600 
PAGE 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

Monthly  Consuiption 

Num 

Code 

Jan 

Feb  Mar 

Apr 

May 

June 

July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

0 

LIGHTS 

ELEC 

33925 

30704  35385 

32706 

34655 

34068 

33293 

35385 

32706 

34655 

32509 

33293 

403,284 

PK 

108.1 

108.1  108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108-1 

1 

MISC  LD 

ELEC 

17742 

16039  18152 

17125 

17947 

17516 

17556 

18152 

17125 

17947 

17087 

17556 

209,946 

PK 

40.6 

40.6  40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

2 

MISC  LD 

GAS 

1318 

982  250 

0 

0 

0 

0 

0 

0 

4 

484 

1060 

4,098 

PK 

1.8 

1.5  0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

1.4 

1.8 

3 

MISC  LD 

OIL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  OoO 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

MISC  LD 

P  STEAM 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

MISC  LD 

P  H0TH20 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OcO 

6 

MISC  LD 

P  CHILL 

0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

M  1 

EQ1510.C 

ELEC 

3793 

RTAA  Air  Cooled  Series  R  chiller 

3318  3715  7975  43759  72494 

85019 

75891 

40946 

8184 

3974 

3831 

352,900 

PK 

14.2 

21.2  40.8 

65.8 

154.0 

203.6 

214.9 

198.6 

145.3 

63.2 

28.1 

18.2 

EQ5200 

ELEC 

206 

CONDENSER  FANS 

191  275  466 

1869 

2993 

3472 

3093 

1782 

470 

274 

222 

15,312 

PK 

0.7 

0.9  1.7 

2-9 

6.1 

7.8 

7.8 

7.8 

5.8 

2.8 

1.3 

0.8 

4CX  7.8 

-V.  , 

EQ5001 

ELEC 

11100 

CHILLED  WATER  PUMP 

10026  11100  107« 

C.V. 

11100 

10742 

11100 

11100 

10742 

11100 

10742 

11100 

130,699 

PK 

14.9 

14.9  14.9 

14,9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

^  1 

EQ5302 

ELEC 

74 

CONTROLS 

67  74 

72 

74 

72 

74 

74 

72 

74 

72 

74 

876 

PK 

0.1 

0.1  0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

/i^  0.1 

Trane  Air  Conditioning  Economics 

By;  Trane  Customer  Direct  Service  Network 
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UTILITY  PEAK  CHECKSUMS  •  ALTERNATIVE  1  A' 


UTILITY  PEAK 


CHECKSUMS 


Uti I i ty  ELECTR I C  DEMAND 

Peak  Value  386.4  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp. 

Ref.  Equipment 

Nun.  Code  Name 

Cooling  Equipment 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (X) 


1  EQ1510.C 


Sub  Total 
Sub  Total 
Sub  Total 


S^Total 

Miscellaneous 


Lights 

Base  Utilities 
Mi sc  Equipment 


Sub  Total 
Grand  Total 


t 


RTAA  Air  Cooled  Series  R  chiller 


237.8  61.54 

237.8  61.54 

0.0  0.00 

0.0  0.00 

0.0  0.00 

108.1  27.97 

0.0  0.00 

40.6  10.50 

148.6  38.46 

386.4  100.00 
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EMC  ENGINEERS,  INC, 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany  * 
LAuMCf4-  C^MpLSy'  * 

act.  ^  t  ^  . 


SHEET  NO. 


OF  . 


CALCULATED  BY  <C»-  .  *5  LA  V(  _  DATE  ^  ^  I  ‘  ^7. 

CHECKED  BY  _ L  DATE  _ 

SCALE  _ _ 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  LAUNCH  COMPLEX  38  -  CHILLER  PLANT  STUDY  -  ALT.  1 B 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/15/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

M 

$703,072 

B.  SIOHCOST 

(5.5%  of  1  A) « 

$38,669 

C.  DESIGN  COST 

(6.0%  of  1/^  « 

$42,184 

a  ENERGY  CREDIT  (1A+1B  +  1C)- 

$783,925 

E  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(ID-IE). 

- 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

4,691 

$30,398 

15.23 

$462,957 

B,  DIST 

0 

$0 

17.28 

$0 

C.  PROPANE  $6.71 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E,  COAL 

$0 

16.22 

$0 

F.  TOTAL 

4,691 

30,397.7 

- 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS)  -i- 

- 

$6,164 

(ANNUAL  RECURRING  MAINTENANCE  COST) 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  * 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$90,494 

B.  NON-RECURRING  (W-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$283,750 

1 

0.96 

$272,400 

b.  EQUIP  REPLACEMENT  COST 

$39,900 

5 

0.80 

$31,920 

c. 

$0 

0.00 

$0 

d  TOTAL 

$323,650 

$304,320 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  *  3Gd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCUUTION 

(2F5x0.33)« 

$152,776 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1<3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F« 

0.79 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF3Dlb<  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLUR  SAVINGS  (+)  /  COSTS  {-)  (2F3  +  3A  +  (3B1d/25))  » 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)- 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR)  (5/1 F)  - 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1F/4)» 


DACA  63-81-0-0162 
1992 

A.  STOVER 


$783,925 


$462,957 


$394,814 


$49,508 

$857,771 

1.09 

15.83 
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Form  Approved 

Budget  Bureau  No.  22-R-tOO 

N 

CVJ 

CVJ 

o 

00 

o 

O 

tr 

LU 

> 

z 

UJ 

Q 

o 

w 

o 

d 

PROPOSED  TOTAL  CONTRACT  PRICE 

WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

Line 

Total 

(10) 

8 

ed 

nT 

8 

8 

ed 

s 

in 

$8,541.84 

$8,131.84 

$2,956.99 

$268,105.79 

8 

$2,970.78 

$11,155.70 

$2,372.00 

$3,048.50 

$704.05 

00  009$ 

$4,002.68 

$18,000.00 

Other 

Direct 

Costs 

(9) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

LABOR  COSTS 

Total 

(8) 

2148.6 

1719 

2292 

2292 

1547 

139208 

16157 

1361 

1 

1791 

5 

1 

1003 

1 

Average 

Rate 

(7) 

35.81 

35.81 

00 

8 

CO 

8 

35.81 

35.81 

35.81 

00 

8 

1 

1 

35.81 

00 

8 

1 

35.81 

1 

CONSTRUCTION  COST  ESTIMATE  BREAKDOWN 

ADDRESS 

2750  SOUTH  WADSWORTH  BLVI 

CONTRACT  FOR  (Work  to  bo  performed) 

LAUNCH  COMPLEX  38  (ALT  1 B) 

PROJECT  NUMBER 

Manhours 

Mandays 

(6) 

8 

8 

8 

0.72 

N 

in 

d 

0.47 

0.38 

1 

1 

0.50 

5.00 

1 

o 

d 

1 

MATERIAL  COST 

Total 

(5) 

8 

GO 

to 

in 

14130 

6250 

5840 

1410 

128898 

15648 

1610 

1 

2372 

1258 

in 

600 

3000 

18000 

Unit 

(4) 

55800.00 

14130.00 

3125.00 

2920.00 

23.50 

8 

CO 

16.30 

16.10 

2.81 

5.93 

12.58 

525.00 

100.00 

0.75 

30.00 

CO»^TRACTOH 

EMC  ENGINEERS  INC. 

PURCHASE  REQUEST  NUMBER 

Quantity 

(3) 

1 

CM 

CM 

s 

6820 

096 

100 

3970  LF 

400  SF 

100 

1 

6CY 

4000 

600  SF 

Unit 

of 

Measure 

(2) 

IS 

iS 

iS 

!S 

LUMP 

SUM 

LUMP 

SUM 

LUMP 

SUM 

LBS 

LUMP 

SUM 

Item 

(1) 

CHILLED  WTR  GEN,  WTR-COOLED 

150T(NOM) 

COOLING  TOWER,  285T 

PUMP.  CENTRIF.  342  GPM,  20  HP 

PIPE,  INSULATED  CONDUIT,  4* 

PIPE,  INSULATED  CONDUIT,  3' 

PIPE,  INSULATED  CONDUIT,  2-1/2* 

PIPE.  INSULATED  CONDUIT,  2* 

TRENCH  &  BACKFILL,  24*x36' 

PAVEMENT.  REMOVE  &  REPLACE 

PIPE,  BLK  STEEL  &  FTTGS.  5* 

EXPANSION  TANK  &  FILL  STA. 

CONCRETE  PAD  FOR  TOWER 

MISC.  STEEL  FOR  TOWER 

STEEL  BUILDING  20’x30’x12’ 

Line 

No. 

D1843 
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ESTIMATE  SUMMARY 


* 


lliililHIiliilfll 


JOB 


EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 
lAvamc+-\  roMPucy  ^'^3 
AuT-  ^ 


SHEET  NO.  _ 

CALCULATED  BY  C2.  •  ~CS>  LA  'V  '  _ 

CHECKED  BY _ 

SCALE  _ 


ni  o  .  OOP 


OF  . 


DATE  ^  ■  )l-  ^7^ 
DATE  _ 


A.  WATe^-^Oai~-EP  i^etOTR/FHJ^AU  23A4C>^  2j>c^2^  2.3^'^^^  24Cr}X 

1.  CVA^oRA~T0>2.i 

U5^tKyt;  AT^tciAr&L-E-  P/XT  A  FROKa  act.  ^  14', 

<CP/v\  ^  34'Z 

u[5AD  -  |Ae  f  =-2.10' 

C4.fC  =  IS2.C>  TO^ys 

2,  c:2oMPe^'=>E-t2. ; 

CPK  =  157.d  TOM?  e.  y  5.6  6PM/T0KJ.  *  A-oCs  6PH 
W6Ad  ; 

■5TATIC  5  IG* 

P.D.  (^AJS>. :  2Ci' 

^ot 

Pa«Mp  HP  -  /.Z  X  4^6^  X  5^0,7  -  <A^  HP. 

3'.  CDOUWC  TOW&lg-  “SSt-SiTiOM  ‘ 

(■•4=^  ATTACHSt>  BAta 


fO  HP  fan) 


JOB 


EMC  ENGINEERS,  INC- 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 


OF  _ 
DATE 
DATE 

SCALE  _ _ _ 


SHEET  NO.  _ 

CALCULATED  BY 
CHECKED  BY  _ 


wi  M\ni\iu  I  ^  wi. 

I  KftNt  K  ^CUCU  I  AUIN  r"f%uuftHn 


I  ’  ^  V  r  (*t  t 

VCJT  »IUI1 


WO  /  J  OU  /  I  if”' 
X  M  m  l.l 


o wo  OWO  XOX i 

llQil 


INPUT  FILE  NAME 
project 

LOCATION 
BUILDING  OWNER 
■ROGRAM  USER 
JOMMENT 
EPS  FLAG 


C ; \JOBS\EMC\UHITE\RTHA .FRE 
WHITE  SANDS  PROJECT 
NEW  MEXICO 

RCH 

FOR  CHET  BUTLER 
Y 


:(i****  INPUT  CONDITIONS  r  t  1 1  i  ^if  irir  irtr-r  i'm  i  T  r  r 


MACHINE  TAG 

C  1-B^ 

y  MOTOR  KW  SIZE 

460 

COMPRESSOR  SIZE 

rsD 

VOLTAGE 

SHELL  TYPE 

LONG 

FREQUENCY 

60 

DESIGN  DUTY 

MAX  KW/TONS 

22 

DESIGN  KU 

EQ 

REFRIGERANT 

EXITING  EVAP  TEMP 

42 

ENTERING  COND  TEMP 

80 

EVAP  FLOW  RATE 

COND  FLOW  RATE 

95 

ENTERING  EVAP  TEMP 

55 

•  EXITING  COND  TEMP 

EVAPORATOR  PASSES. 

3 

CONDENSER  PASSES 

2 

EVAP  FOULING  FACTOR 

0 .00025 

COND  FOULING  FACTOR 

0.00025 

MAX  EVAP  PRESSURE  DROP 

MAX  COND  PRESSURE  DROP 

BUILT  BY 

PUEBLO 

COND  TUBE  TYPE 

STD 

BRINE  TYPE 

EG 

BRINE  TYPE 

BRINE  % 

30 

BRINE  % 

0 

««9K:4e:t;  OUTPUT  DATA  *Xiti:*ni*}>i**-*'*^**'*'*********^********!***********'**^************ 
NOTE  -  RATING  OUTSIDE  THE  SCOPE  OF  THE  ARI  CENTRIFUGAL  AND 
ROTARY  WATER  CHILLERS  CERTIFICATION  PROGRAM. 


MODEL  RTHA 

ISO 

SHELL  LENGTH 

LONG 

DESIGN  DUTY 

145 

TONS 

POWER  CONSUMED 

109 

KU 

KU  PER  DESIGN  DUTY 

0.75 

EXIT  EVAP  TEMP 

42.0 

F 

EVAP  FLOW  RATE 

293 

GPM 

ENTERING  EVAP  TEMP 

55.0 

F 

EVAPORATOR  PASSES 

3 

EVAP  PRESSURE  DROP 

17 

FEET 

EVAP  FOULING  FACTOR 

0.00025 

EVAP  BRINE  TYPE 

EG 

EVAP  BRINE  PERCENT 

30 

EVAP  BRINE  FREEZE  PT 

5.1 

F 

ENTERING  COND  TEMP 

80.0 

F 

COND  FLOW  RATE 

282 

GPM 

EXIT  COND  TEMP 

95.0 

F 

CONDENSER  PASSES 

2 

COND  PRESSURE  DROP 

9 

FEET 

COND  FOULING  FACTOR 

0 .00025 

COND  BRINE  TYPE 

WATER 

COND  BRINE  PERCENT 

0 

COND  TUBE  TYPE 

STANDARD 

NOMINAL  MOTOR  KU 

121 

KU 

MAX  LRA  at  NOMINAL  MOTOR 

KU  303 

AMPS 

RLA  AT  MOTOR  KW 

170 

AMPS 

RLA  AT  SELECTION  KU 

151 

AMPS 

D18-48 

SHIP  WEIGHT 

5857 

LBS 

OPERATING  WEIGHT 

6290 

LBS 

SERIES  3000  SELECTION  CHART 

ENTERING  WET  BULB  ”F 


60^  62"  64"  66"  68"  70"  72"  74"  76"  78"  80"  82"  84" 


1 

» 

RANGE  op 

i 

1 

1 

[  ;  : 

|.  ^  ■ 

-  Qo_  . 

i 

! 

1 

r 

I 

1  10 

i  ! 

__  '  Ipo 

1.. 

; 

! 

<  C  O 

i 

-tee 

r . 

1ft® 

IS' 

! - 20" - ^ ^ ^ - 

i  ;  ■  22* 

*  ^  ■  24*.^ - - - ! — i - i 

i  26* 

<  ■  '  ■  ‘  --2R*  -  ,  :  ■  • 

•  30* - - - - 

L,..r  .  . 


STEP-BY-STEP  PROCEDURE  FOR  SELECTING  A  SERIES  3000 
COOUNG  TOWER 

GPM-4l5ie_  Water  In  Water  Out  30 _ ®F  Wet  Bulb  __4jS - •F 

•  Do  not  exceed  120°F 

1.  Determine  Range:  Water  In  _ "F  -  Water  Out . - ®F  = - - ®F  =  Range 

2*  Determine  Approach:  Water  Out - "F  -  Water  Bulb  Cpkk —  "F  =  — 12= - ®F  = 

Approach 

3.  Determine  Selection  Factor 

Entering  at  the  design  Wet  Bulb  temperature,  project  a  line  vertically  downward  to  intersect  the  Range 
•  determined  above.  From  this  point  project  a  horizontal  line  to  the  right  intersecting  tt^  Approach 
curve  at  that  temperature  determined  above.  Then  project  a  line  vertically  downward  to  intersect  the 
design  Wet  Bulb  line.  Read  the  Selection  Factor  at  this  point. 

S^lMtion  Factor = _ •^.'5  -  i  r  0. - 

4.  Select  Unit 

Turn  to  the  Series  3000  Capacity  Tables  on  page  10  which  tabulate  the  tower  capacities  in  USGPM 
for  Selection  Factors  ranging  from  0.50  to  9.00.  To  select  a  tower,  enter  the  table  and  read  across  the 
Selection  Factor  line  to  a  factor  EQUAL  TO  OR  JUST  LESS  THAN  the  factor  determined  in  Step  3. 
Read  down  the  column  until  reaching  a  flow  rate  EQUAL  TO  OR  GREATER  THAN  the  design  flow. 
Read  the  tower  model  number  from  the  column  on  the  left.  If  desired,  the  exact  flow  capacity  can  be 
found  by  interpolating  directly  between  listed  selection  factors. 

If  the  required  flow  rate  exceeds  all  values  shown  in  Table  1  (single  cell  units)  for  the  appropriate 
Election  Factor,  repeat  the  procedure  using  Table  2  (Double  Cell  units).  Selection  of  three  or  more 
cells  can  be  obtained  by  dividing  the  requir^  flow  rate  by  the  number  of  cells  required  and  utilizing 
Table  1. 

FINAL  SELECTION  IS  MODEI _ _ 


9.0 


8.0 


7.0 


3.0 


2.0 


1.0 


8 


SELECTION  FACTORS 


SELECTION  FACTORS 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1  I  B 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

<kUh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

77,998 

187 

1,318 

35 

2 

Feb 

70,434 

188 

982 

31 

1 

March 

79,638 

193 

250 

33 

0 

April 

78,850 

207 

0 

43 

0 

May 

94,817 

230 

0 

132 

0 

June 

103,324 

254 

0 

199 

0 

July 

110,784 

264 

0 

235 

0 

Aug 

110,542 

255 

0 

213 

0 

Sept 

94,750 

234 

0 

127 

0 

Oct 

85,112 

206 

4 

44 

0 

Nov 

75,008 

190 

484 

33 

1 

Dec 

77,158 

188 

1,060 

34 

1 

Total 

1,058,413 

264 

4,098 

1,158 

2 

Building  Energy  Consumption 

=  44,978  (Btu/Sq  Ft/Year) 

1 

Source  Energy  Consumption 

=  126,023  (Btu/Sq  Ft/Year) 

• 

r 

r 

r? 

Floor  Area 


89,425  (Sq  Ft) 


V  60 
PAGE  1 
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EQUIPMENT  ENERGY  CONSUMPTION 


Ref 

Equip 

---  Monthly  Coi 

Nun 

Code 

Jan 

Feb 

Har 

Apr 

Hay 

June 

0 

LIGHTS 

ELEC 

33925 

30704 

35385 

32706 

34655 

34068 

PK 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

1 

HI SC  LD 

ELEC 

17742 

16039 

18152 

17125 

17947 

17516 

RK 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

2 

HISC  LD 

GAS 

1318 

982 

250 

0 

0 

0 

PK 

1.8 

1.5 

0.3 

0.0 

0.0 

0.0 

3 

HISC  LD 

OIL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4 

HISC  LD 

P  STEAH 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5 

HISC  LD 

P  H0TH20 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6 

HISC  LD 

P  CHILL 

0 

0 

0 

0 

0 

0 

PK 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

^  1 

EQ1500 

TRANE  SERIES 

R  CTV  >200  TONS 

ELEC 

10323 

9234 

10093 

11011 

19849 

27620 

PK 

17.1 

18.6 

22.2 

29.3 

49.7 

72.0 

^  1 

EQSIDO 

COOLING  TOWER 

ELEC 

0 

0 

0 

2517 

6358 

8628 

PK 

0.0 

0.0 

0.2 

12.0 

12.0 

12.0 

1 

EQ5100 

COOLING  TOWER 

WATER 

35 

31 

33 

43 

132 

199 

PK 

0.1 

0.1 

0.1 

0.2 

0.4 

0.5 

g  1 

EOS 001 

CHILLED  WATER 

PUMP  C. 

.V. 

ELEC 

11100 

10026 

11100 

10742 

11100 

10742 

PK 

14.9 

14.9 

14.9 

14.9 

14.9 

14.9 

^  1 

EQS010 

CONDENSER  WATER  PUMP 

C.V. 

ELEC 

4163 

3760 

4163 

4028 

4163 

4028 

PK 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

ion 


July 

Aug 

Sep 

Oct 

Nov 

Dec 

Total 

33293 

35385 

32706 

34655 

32509 

33293 

403,284 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

108.1 

17556 

18152 

17125 

17947 

17087 

17556 

209,946 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

40.6 

0 

0 

0 

4 

484 

1060 

4,098 

0.0 

0.0 

0.0 

0.0 

0.7 

1.4 

1.8 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0 

0 

0 

0 

0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

35011 

32082 

20800 

11302 

9920 

10301 

207,547 

81.7 

72.5 

51.4 

28.7 

19.8 

18.0 

81.7 

8916 

8916 

8628 

5201 

0 

0 

49,164 

12.0 

12.0 

12.0 

12.0 

0.0 

0.0 

12.0 

235 

0.5 

213 

0.5 

127 

0.4 

44 

0.2 

33 

0.1 

34 

0.1 

11100 

14.9 

11100 

14.9 

10742 

14.9 

11100 

14.9 

10742 

14.9 

11100 

14.9 

130,699 

14.9^^ 

4163 

4163 

4028 

4163 

4028 

4163 

49,012 

5.6 

18-52 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


ELEC 
PK 


744 

1.0 


672 

1.0 


744 

1.0 


6 


720 

1.0 


744 

1.0 


720 

1.0 


720  744 

1.0  1.0 


720  744 

1.0  1.0 


8,760 

1.0 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


-UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  263.9  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp.  Ut i I i ty  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Nun.  Code  Name  Equipment  Description  (kU)  (X) 

Cooling  Equipment 

1  EQ1500  TRANE  SERIES  R  CTV  >200  TONS  115.2  43.68 


Sub  Total 


115.2  43.68 


Sub  Total 


0.0  0.00 


Sub  Total 


0.0  0.00 


Sub  Total 
Miscellaneous 


0.0  0.00 


Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


108.1  40.95 

0.0  0.00 
40.6  15.37 

148.6  56.32 


Grand  Total  263.9  100.00 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Whit*  Sands  Missile  Range  REGION:  4  PROJECT  NO; 

PROJECT  TITLE:  UUNCH  COMPLEX  38 -CHILLER  PLANT  STUDY- ALT.  2A  FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/24/92  ECONOMIC  LIFE:  25  PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

m 

$325,091 

B.  SIOHCOST 

(5.5%  of  1  A)  « 

$17,880 

C,  DESIGN  COST 

(6.0%  of  1A) « 

$19,505 

D.  ENERGY  CREDIT  (1A+1B  +  1C)- 

$362,477 

E.  SALVAGE  VALUE 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E). 

- > 

ENERGY  SAVINGS  (+)  /  COST  H 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTUA^R  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

3,974 

$25,751 

15.23 

$392,193 

B.  DIST 

0 

$0 

17.28 

$0 

C.  PROPANE  $6,71 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

3,974 

25,751.3 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (-^Z-)  (ELEC.  DEMAND  SAVINGS)  + 

- 

$1,547 

(ANNUAL  RECURRING  MAINTENANCE  COST) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)» 

$22,708 

B,  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$283,750 

1 

0.96 

$272,400 

b.  EQUIP  REPLACEMENT  COST 

$0 

5 

0.80 

$0 

c. 

$0 

0,00 

$0 

d  TOTAL 

$283,750 

$272,400 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-F3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$129,424 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F» 

1.44 

c  IF  3D1b  =>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-)  (2F3  +  3A  +  (3B1d/25))  » 

5  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  = 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR)  (5/1F)» 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  (1 F/4)  = 


DACAS3-S1-C-0152 

1992 

A.  STOVER 


$362,477 


$392,193 


$295,108 


$38,648 

$687,301 

1.90 

9.38 
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StNI  tJYiHAYNtb  IKANt 

A  TIMMf~ 

The  TrMne  Company 
A  Dmsion  of  Am^tresn  Standard  Inc. 


;  a-iz-Jiii  »  i  ^ud77bU7U-^  aoo  ^ 

PROPOSAL 

Numbtr  WHITE  ” 


>  WATER  COOLED  SERIES  R  CENTRA VAC 

>  150  NOMINAL  TONS 

>  460V/60/3 

>  LONG  LENGTH  SHELLS 

>  3  PASS  EVAPORATOR,  150  PS  I  EVAPORATOR  WATER  PRESSURE 

>  2  PASS  CONDENSER,  150  PS I  CONDENSER  WATER  PRESSURE 

>  ■  UL  LISTED 

>  UNIT  MOUNTED,  STAR  DELTA  STARTER  W/  DISCONNECT,  VOLT  k  AMMETERS 

>  FACTORY  INSULATION 

>  FLOW  SWITCHES 

>  FACTORY  START-UP  SERVICE 


TOTAL  NET  PRICE  ITEMS  B  TO  B  . .  S  55,800 


ITEM:  C 

;ag  (S): 

2-A 


QTY:  1  DESCRIPTION:  TRANE  ROTARY  AIR  COOLED  CHILLER 


>  Air  Cooled  Series  R  Chiller 

>  140  Tons  NOMINAL 

>  4S0V/60/3 

>  Y  Delta  Closed  Transition  Starter  w/  Disconnect  Switch 

>  U.L.  Listing 

>  Deluxe  Controller 

>  Architectural  Louvered  Panels 

>  Control  Power  Transformer 

>  150  PSI  Flow  Switch 

>  FACTORY  START-UP  SERVICE 


TOTAL  NET  PRICE  ITEMS  C  TO  C 


S  58,500 


rir^S):  *  ®®S“'rTION:  TRANE  ROTARY  CHILLER 

2-B  * 


> 

> 

> 

> 

> 

> 


^  CENTRAVAC 

LONG  LENGTH  SHELLS 

7  PA?«  PSI  evaporator  water  PRESSURE 

Z  PASS  CONDENSER.  150  PSI  CONDENSER  WATER  PRESSURE 


D18-60 


PROPOSAL 


tiumber 


WHITE 
- 8- 


Th^  TrMe  Company 
A  Division  of  Amarhan  Standard  inc 


Paga 


I  B|jl!f^§5B8TED,  STAR  DELTA  STARTER  W/  DISCONNECT,  VOLT  4  AMMETERS 
>  FACTORY  START-UP  SERVICE 


TOTAL  NET  PRICE  ITEMS  D  TO  D  .  J  47,100 


RESPECTFULLY  SUBMITTED, 


ROGER  C.  HUBERT 
SALES  ENGINEER 
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Table  19-1  —  Performance  Data  Adjustment  Factors 


1  0573 

1230 

0587 

0.964 

1220 

0597 

0.944 

1200 

1.005 

0525  1.180 

)  0.980 

0.980 

0590 

0.970 

0570 

1.000 

0550 

0.950 

1.010 

0530  0530 

0587  0.800  0593  0575  0.800  1.003  0 

555 

0.7 

80 

Figure  19-1  —  Ethylene  (^ycol  Performance  Adjustment  Factors 
and  Solution  Freezing  Roints 


Figure  19-2  —  Evaporator  Water  Pressure  Drop 
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Table  20-1  —  RTAA  130  Performance  Data 


LWT 

Entering  CoTKlenser  Air  Temperature  (Degrees  R 

75 

85 

95 

105 

115 

■BSGI 

Tons 

KW 

EER 

Tons 

KW 

EER 

Tons 

KW 

EER 

Tons 

KW 

EER 

Tons 

KW 

EER 

40 

147.5 

122.4 

13.0 

139.7 

135.1 

113 

131.6 

149.7 

9.7 

123.1 

1663 

82 

114.3 

185.0 

6.9 

42 

152.6 

124.5 

132 

144.6 

1372 

11.5 

1362 

151.9 

9.9 

127.5 

168.6 

8.4 

1183 

1873 

7.1 

44 

157.8 

126.6 

13.5 

149.6 

139.4 

11.7 

141.0 

154.2 

10.1 

131.9 

1703 

8.6 

122.5 

189.7 

73 

45 

160.5 

1273 

13.6 

1521 

140.5 

11.9 

143.4 

1553 

102 

1342 

172.1 

8.7 

46 

1632 

128.7 

137 

1547 

141.6 

12.0 

1453 

156.5 

103 

136.4 

173.3 

83 

126.T  192.1  7.4 

48 

168.6 

1303 

14.0 

159.9 

143.9 

122 

150.7 

158.8 

10.5 

141.0 

175.8 

9.0 

130.7 

194.7 

7.6 

50 

174.1 

1332 

142 

165.1 

1463 

12.4 

155.6 

1613 

10.7 

145.7 

1783 

9.1 

129.9 

186.9 

7.8 

55 

1883 

139.1 

148 

178.7 

152.4 

12.9 

1^.4 

167.7 

112 

157.7 

184.9 

9.6 

135.4 

1823 

83 

Table  20-2  —  RTAA  140  Performance  Data 


Entering  Condenser  Air  Temperature  (Degrees  F) 


LWT 

75 

85 

95 

105 

115 

Tons 

KW 

EER 

Tbr^ 

KW 

EER 

Tons 

KW 

EER 

Tor^ 

KW 

EER 

Tons 

KW 

EER 

40 

159.4 

132.4 

131 

1503 

146.1 

113 

142,0 

1613 

9.7 

1337 

1793 

83 

1231 

1993 

6.9 

42 

1643 

134,6 

133 

1562 

1435 

11.6 

147.0 

1644 

93 

137.4 

1823 

8.4 

[  ^27.4 

202.5 

7.1  1 

44 

170.5 

1363 

13,6 

1613 

1503 

11.8 

1530 

166.8 

10.1 

1431 

1849 

36 

1245 

190.5 

73^ 

45 

1733 

1^.1 

137 

1642 

152.1 

11,9 

1543 

168.1 

102 

144.5 

1862 

8.7 

126.7 

191,7 

7,4 

46 

1762 

1393 

133 

1663 

1533 

12.0 

157.1 

169.4 

103 

1463 

187.6 

83 

127.0 

1893 

7,5 

48 

182.0 

1413 

140 

1734 

1553 

122 

1623 

1730 

103 

151.7 

1903 

9,0 

129,5 

1^.1 

7.7 

50 

1873 

1443 

143 

1730 

1583 

12.4 

167.6 

1748 

10.7 

156.7 

1931 

9.1 

1331 

1863 

73 

55 

203.0 

1503 

148 

1923 

1653 

123 

181.1 

1813 

11.1 

1693 

200.5 

9.5 

1353 

1773 

8.5 

labie  20-3  —  RTAA  155  Performance  Data 


Entering  Condenser  Air  Temperature  (Degrees  R 


LWT 

75 

85 

95 

105 

115 

-lD«gi=i 

Tbns 

KW 

EER 

Tbns 

KW 

EER 

Tons 

KW 

EER 

Tbns 

KW 

EER 

Tbns 

KW 

EER 

40 

166.4 

1402 

139 

158.0 

155.0 

112 

1493 

1713 

9.6 

140.0 

190.6 

82 

130.4 

211.5 

63 

42 

172.5 

1423 

131 

1633 

1573 

11.4 

1543 

1744 

9.8 

1452 

1933 

8.4 

1352 

2142 

7.1 

44 

178.8 

145.1 

13.4 

1^3 

160.1 

11.7 

160.4 

177.0 

10.0 

1503 

196.0 

8.6 

1346 

205.9 

73 

46 

1813 

1463 

133 

1738 

161.4 

113 

1632 

1734 

102 

153.1 

197.4 

87 

137.0 

2072 

7.4 

46 

185.1 

147.6 

137 

1753 

162.7 

11.9 

166.1 

179.7 

103 

1553 

1983 

83 

1330 

205.8 

7.5 

48 

1913 

1502 

139 

1830 

1653 

131 

1713 

182.5 

10.5 

1613 

201.6 

9.0 

137.0 

197.5 

77 

50 

198.1 

1538 

142 

1883 

168.1 

13.4 

1773 

1853 

10.7 

166.8 

204.5 

9.1 

1372 

1913 

30 

55 

2143 

159.6 

148 

2043 

1752 

123 

193.0 

192.7 

112 

181.0 

2122 

9.6 

136.1 

1753 

8.6 

Table  20-4  —  RTAA  170  Performance  Data 


Entering  Condenser  Air  Temperature  (Degrees  R 


LWT 

75 

85 

95 

105 

115 

(PggF) 

Tor® 

KW 

EER 

Tbns 

KW 

EER 

Tbns 

KW 

EER 

Tons 

KW 

EER 

Tons 

KW 

EER 

40 

184.0 

157.4 

12.7 

1747 

1723 

11.1 

1652 

1907 

9.6 

155.5 

2103 

82 

133.6 

210.5 

7.1 

42 

1903 

1603 

123 

180.7 

1753 

11.3 

171.0 

1937 

93 

161.0 

2140 

a4 

132.0 

201.1 

73 

44 

1963 

1632 

132 

1863 

1783 

11.5 

1763 

1963 

10.0 

166.5 

2172 

8.6 

131.0 

1923 

7.5 

45 

2030 

1647 

133 

190,0 

180.4 

11.6 

1793 

198.4 

10.1 

1693 

2183 

87 

1303 

190.6 

7.6 

46 

2033 

1662 

134 

193.1 

182.0 

11.7 

1837 

200.0 

102 

172.1 

220.5 

8.7 

131.0 

188.0 

77 

48 

210.0 

1692 

13.6 

199.5 

185.1 

11.9 

188.8 

2033 

103 

1773 

2233 

8.9 

1312 

182.6 

8.0 

50 

216.7 

172.4 

133 

2053 

188.4 

12.1 

1943 

2067 

10.5 

183.6 

227.4 

9.1 

131.4 

177.0 

82 

55 

234.1 

180.6 

143 

222.5 

1963 

12.6 

210.7 

215.4 

103 

198.5 

236.5 

9.5 

1337 

166.1 

83 

Notes 

1.  Rating  t^sed  on  sea  level  aftrtude  afjd  avapormor  fouling  factor  of  0.CX)025  per  ARI  550-90. 

2.  Cor^ft  Trane  representative  for  perfonmaoce  at  temperature  outside  of  the  ranges  shown, 

3.  KW  input  is  for  compressors  ottIy. 

4.  44  F  LWT,  95  F  entering  air  temperafejre  represents  ARI  rating  point 

5.  EER  •  Energy  Efftdency  Ratio  (Btu^vatt-hour).  Power  rrrputs  indude  compr^sors,  condenser  fans  and  control  power. 

6.  Ratings  are  based  on  an  evaporator  temperature  drop  of  10  F. 

7. 115  F  Performarvee  data  reflects  Adaptive  Control”*  microproc^sor  control  algortthtro. 
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MONTHLY 

•... 

ENERGY  CONSUMPTION 

-  ALTERNATIVE 

1  LC-2>^ 

---------  N  0 

N  1  n  L 

T  C  H  t  \ 

ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(Thrm/hr) 

Jan 

46,748 

147 

1,318 

2 

Feb 

42,147 

150 

982 

1 

March 

48,292 

172 

250 

0 

April 

49,410 

183 

0 

0 

May 

83,958 

283 

0 

0 

June 

107,750 

323 

0 

0 

July 

116,524 

331 

0 

0 

Aug 

112,931 

317 

0 

0 

Sept 

79,262 

268 

0 

0 

Oct 

52,016 

180 

4 

0 

Nov 

45,107 

162 

484 

1 

Dec 

45,980 

151 

1,060 

1 

Total 

830,127 

331 

4,098 

2 

Building  Energy  Consumption 

=  59,870  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption 

=  164,894 

(Btu/Sq  Ft/Year) 

• 

(CU/ 

c  tf 

Floor  Area  = 


2A^n  L  - 


I  0  N 


54,167  (Sq  Ft) 


/1 1 


A^r  -1^1  7-9 
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EQUIPMENT  ENERGY  CONSUMPTION 
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Ref  Equip  - . . . . .  Monthly  Consumption . - . - . 

Num  Code  Jan  Feb  Mar  Apr  May  June  July  Aug  Sep  Oct  Nov  Dec 


Total 


0  LIGHTS 
ELEC 
PK 


18033  16350  19493  17327  18763  18689  17401  19493  17327  18763  17130  17401  216,171 

86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7 


1  MI SC  LD 
ELEC 
PK 


16519  14933  16813  15960  16666  16235  16391  16813  15960  16666  15923  16391  195,273 

33.7  33.7  33,7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7 


2  MISC  LD 
GAS 
PK 


1318 

1.8 


982 

1.5 


250 

0.3 


0 

0.0 


0 

0.0 


0 

0.0 


0 

OoO 


0 

0.0 


0 

OoO 


4 

0.0 


484 

0.7 


1060 

1.4 


4,098 

1.8 


3  MISC  LD 
OIL 
PK 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0.0 


0.0 


4  MISC  LD 
P  STEAM 
PK 


000000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


0^ 

0.0 


5  MISC  LD 
P  HOTH20 
PK 


000000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


0 

0.0 


6  MISC  LD 
P  CHILL 
PK 

^  1  EQ1510.C 
ELEC 
PK 

A  1  EQ5200 
ELEC 
PK 

1  EQ5001 
ELEC 
PK 

<Jl  EQ5302 
ELEC 
PK 


0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 

RTAA  Air  Cooled  Series  R  chiller 

3611  3108  3349  7575  38511  62205  71516  65601  36289  7765  3685  3590 

14.2  22.4  38.9  66.6  145.4  186.2  193.8  180.1  130.8  64.2  29.3  18.5 


CONDENSER  FANS 

185  170  237  419  1618  2492  2816  2625  1557  422  241 


197 


0 

0.0 


306,804 

’93.8 

12,978 


0.6  0.8  1.7  2.9  5.6  5.6  5.6  5.6  5.2  2.8  1.3  0.8  3f-,5  5.6 


CHILLED  WATER  PUMP  C.V. 

8325  7520  8325  8057  8325  8057  8325  8325  8057  8325  8057  8325 

11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2 


CONTROLS 

74  67  74  72  74  72  74  74  72  74 


72  74 


98,024 

11.2 


876 


0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  0.1  ^  0.1 
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Utility  ELECTRIC  DEMAND 

Peak  Value  331,1  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp, 

Ref.  Equipment 

Num.  Code  Name 

Cooling  Equipment 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (%) 


1  EQ1510.C  RTAA  Air  Cooled  Series  R  chiller 


Sub  Total 
Sub  Total 
Sub  Total 


^j^otal 

Miscellaneous 

Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


210.7  63.63 

210.7  63,63 
0.0  0,00 
0.0  0,00 
0.0  0,00 

86.7  26.18 
0.0  0,00 

33.7  10,18 

120.4  36,37 


Grand  Total 


331.1 


100.00 
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L  CO  PloX  ^  9j 

4c.t  •zb 


SHEET  NO.  _ j _ 

CALCULATED  BY 

CHECKED  BY  _ 

SCALE . . . 


DATE 


2CH©MAn"iCL 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 

LOCATION:  White  Sands  Missile  Ranga  REGION:  4  PROJECT  NO:  DACAe3-8i-C-oi62 

PROJECT  TITLE:  LAUNCH  COMPLEX  38  -  CHILLER  PLANT  STUDY  -  ALT.  2B  FISCAL  YEAR:  1992 

DISCRETE  PORTION  NAME:  TOTAL 


ANALYSIS  DATE:  06/06/92 

ECONOMIC  LIFE: 

25 

PREPARED  BY: 

A.  STOVER 

1  INVESTMENT 

A.  CONSTRUCTION  COST 

- 

$367,262 

B.  SIOHCOST 

(5.5%  of  1  A)  » 

$20,199 

C,  DESIGN  COST 

(6.0%  of  1  A)- 

$22,036 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)« 

$409,497 

E  SALVAGE  VALUE 

- 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)* 

- 

$409,497 

2  ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.4S 

4,161 

$26,966 

15.23 

$410,695 

B.  DIST 

0 

$0 

17.28 

$0 

C.  PROPANE  $6.71 

0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

4,161 

26,966.2 

- > 

$410,^5 

3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  {*H  (ELEC.  DEMAND  SAVINGS)  •*> 

- 

$14,253 

(ANNUAL  RECURRING  MAINTENANCE  COST) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)« 

$209,234 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$283,750 

1 

0.96 

$272,400 

b.  EQUIP  REPLACEMENT  COST 

$0 

5 

0.80 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$283,750 

$272,400 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

$481,634 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$135,529 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F* 

1.33 

c  IF3D1b=>1  THENG0T0  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 

4  FIRST  YEAR  DOLLAR  SAVINGS  (+)/ COSTS  (-) 

(2F3  +  3A  +  (3B1d/25))  =« 

$52,5^ 

6  TOTAL  NET  DISCOUNTED  SAVINGS 

(2F5  +  3C)  = 

$892,329 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(5/1  F)  = 

2.18 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 

(IF/4)- 

7.79 

D18-72 


8 


WORK  LOCATION 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 

Une 

Total 

(10) 

$49,248.60 

$13,718.88 

$7,831.84 

$6,018.88 

$11,827.97 

5 

1 

co‘ 

00 

$3,313.07 

$3,653.00 

Other 

Direct 

Costs 

(9) 

1 

1 

1 

1 

1 

1 

1 

1 

LABORCOSTS  | 

Total 

(8) 

2148.6 

1719 

2292 

1719 

6188 

46130 

1683 

1 

Average 

Rate 

(7) 

00 

8 

s 

8 

CO 

8 

CO 

8 

35.81 

00 

8 

s 

8 

1 

1  LAUNCH  COMPLEX  38  (ALT  2B) 

PROJECT  NUMBER 

Manhours 

Mondays 

(6) 

00  09 

48.00 

32.00 

24.00 

0.72 

190 

0.47 

1 

2 

Total 

(5) 

47100 

12000 

5540 

4300 

5640 

42714 

1630 

3653 

Unit 

(4) 

47100.00 

12000.00 

2770.00 

2150.00 

s 

18.90 

16.30 

CO 

csi 

PURCHASE  REQUEST  NUMBER 

Quantity 

(3) 

1 

1 

CM 

CM 

240 

2260 

100 

1300  LF 

Unit 

of 

Measure 

(2) 

EA 

EA 

EA 

EA 

LF 

LF 

u. 

LUMP 

SUM 

LUMP 

Item 

(1) 

CHILLED  WTR  GEN,  WTR-COOLED 

130T(NOM) 

COOLING  TOWER,  228T 

PUMP,  CENTRIF.  273  GPM,  15  HP 

PUMP,  CENTRIF.  364  GPM,  5  HP 

PIPE,  INSULATED  CONDUIT,  4" 

PIPE.  INSULATED  CONDUIT,  3' 

PIPE.  INSULATED  CONDUIT,  2-1/2' 

TRENCH  &  BACKFILL.  24'x36' 

Line 

No. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

8 

00 

U) 

s 

S 

R 

8 

■ 

CM 

in 

8 

T- 

d 

8 
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INPUT  FILE  NAME 
PROJECT 
..'-LOCATION 

BUILDING  OWNER 
PROGRAM  USER 
COMMENT 
EPS  FLAG 


C:\J08S\EMC\UHITE\RTHA.FRE 
WHITE  SANDS  PROJECT 
NEW  MEXICO 


RCH 

FOR  CHET  BUTLER 
Y 


INPUT  CONDITIONS 
MACHINE  TAG 
COMPRESSOR  SIZE 
SHELL  TYPE 
DESIGN  DUTY 
DESIGN  KW 
EG 


2-B  ^ MOTOR  KW  SIZE 

T35  VOLTAGE  460 

LONG  FREQUENCY  60 

MAX  KW/TONS 

REFRIGERANT  22 


EXITING  EVAP  TEMP 
EVAP  FLOW  RATE 
ENTERING  EVAP  TEMP 
EVAPORATOR  PASSES 
EVAP  FOULING  FACTOR 
MAX  EVAP  PRESSURE  DROP 


42  ENTERING  COND  TEMP 

COND  FLOW  RATE 
.55  EXITING  COND  TEMP 

■3  CONDENSER  PASSES 

0.00025  COND  FOULING  FACTOR 

MAX  COND  PRESSURE  DROP 


80 


95 

2 

0,00025 


BUILT  BY 
BRINE  TYPE 
BRINE  % 


PUEBLO  COND  TUBE  TYPE  STD 

EG  BRINE  TYPE 

30  BRINE  %  0 


OUTPUT  DATA  ik*)ti**%^*****yn***^*^****^**^************************^***^** 


NOTE  -  RATING  OUTSIDE  THE  SCOPE  OF  THE  ARI  CENTRIFUGAL  AND 
ROTARY  WATER  CHILLERS  CERTIFICATION  PROGRAM. 


MODEL  RTHA 

130 

SHELL  LENGTH 

LONG 

DESIGN  DUTY 

121 

TONS 

POWER  CONSUMED 

95 

KW 

KW  PER  DESIGN  DUTY 

0.79 

EXIT  EVAP  TEMP 

42.0 

F 

EVAP  FLOW  RATE 

245 

GPM  '  - ' 

ENTERING  EVAP  TEMP 

55.0 

F 

EVAPORATOR  PASSES 

3 

EVAP  PRESSURE  DROP 

16 

FEET 

EVAP  FOULING  FACTOR 

0.00025 

EVAP  BRINE  TYPE 

EG 

EVAP  BRINE  PERCENT 

30 

EVAP  BRINE  FREEZE  PT 

5.1 

F 

ENTERING  COND  TEMP 

80.0 

^  / 
GPM  r  ' 

COND  FLOW  RATE 

237 

EXIT  COND  TEMP 

95.0 

F 

CONDENSER  PASSES 

2 

COND  PRESSURE  DROP 

9 

FEET 

COND  FOULING  FACTOR 

0  .00025 

COND  BRINE  TYPE 

WATER 

COND  BRINE  PERCENT 

0 

COND  TUBE  TYPE 

STANDARD 

NOMINAL  MOTOR  KW 

107 

KW 

MAX  LRA  AT  NOMINAL  MOTOR 

KW  658 

AMPS 

RLA  AT  MOTOR  KW 

ISl 

AMPS 

RLA  AT  SELECTION  KW 

133 

AMPS 

SHIP  WEIGHT 

5857 

LBS  D18-76 

OPERATING  WEIGHT 

6920 

LBS 
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SHEET  NO.  _ 

CALCULATED  BY 

CHECKED  BY  _ 

SCALE  _ 


•AL-X  ^  Zf5  NATETl2-(^USi>  FiACA'L  , 


_  OF _ 
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I 


^SPAa  ; 
HeAO- 


TO/O  y  P>.6d^PrV)/TdlO  =  6PM 

static.  =  \o‘  Seg-e.€H-OKj^ 
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TABLE  1  -SINGLE  CELL  SELECTIONS 


MODEL 

NUMBER 


0.5 

■El 

1.5 

2.0 

Z5 

35 

N.A, 

217 

234 

251 

270 

291 

313 

234 

251 

270 

291 

313 

336 

362 

257 

277 

298 

320 

344 

370 

398 

289 

311 

334 

360 

387 

416 

447 

290 

311 

335 

360 

387 

416 

447 

322 

346 

372 

400 

429 

461 

496 

335 

360 

387 

415 

446 

480 

515 

371 

398 

428 

459 

493 

530 

569 

426 

457 

491 

527 

566 

608 

652 

467 

501 

538 

577 

620 

665 

714 

502 

538 

577 

620 

665 

713 

765 

546 

585 

627 

673 

722 

774 

830 

599 

642 

688 

738 

791 

848 

909 

644 

690 

740 

793 

849 

910 

975 

684 

733 

786 

842 

901 

966 

1035 

684 

733 

786 

843 

904 

969 

1039 

736 

788 

845 

906 

971 

1041 

1116 

781 

837 

896 

961 

1030 

1103 

1182 

832 

891 

954 

1022 

1094 

1172 

1255 

910 

974 

1042 

1116 

1195 

1279 

1369 

909 

984 

1063 

1147 

1236 

1330 

1429 

1001 

1082 

1169 

1260 

1357 

1460 

1568 

1072 

1158 

1251 

1348 

1451 

1560 

1675 

1063 

1157 

1256 

1361 

1472 

1590 

1713 

1145 

1245 

1351 

1463  I 

1582 

1708 

1839 

1218 

1324 

1436 

1554  I 

1680 

1812 

1951 

1178 

1289 

1407 

1533  ; 

1665 

1806 

1953 

1251 

1368 

1493 

1626 

1766 

1914 

2069 

1369 

1496 

1632 

1775 

1927  ! 

2087 

1456 

1591 

1734 

1885 

2046 

2214 

2391 

1560 

1703 

1855  ! 

2016 

2186 

2365 

2553 

SELECTION  FACTOR 


418 
460 
480  516 


480  516  555  597 
533  572  615  661 


554  595 
611  656 
700  752 
766  822 
821  881 


2108  2270  2439  2614 

2232  2403  2580  2764 


EEI 

mm 

486 

523 

562 

560 

602 

648 

616 

662 

712 

690 

741 

797 

689 

741 

796 

763 

820 

881 

793 

851 

915 

874 

938 

1008 

998 

1072 

1151 

1090 

1170 

1256 

1167 

1252 

1343 

1 

261 

1353 

1450 

1 

378 

1477 

1583 

1 

477 

1582 

1695 

1 

564 

1675 

1795 

1579 

1693 

1816 

1 

692 

1814 

1944 

1791 

1919 

2056 

1894 

2029 

2173 

2061 

2207 

2362 

2136 

2274 

2416 

2337 

2486 

2640 

2490 

2648 

2811 

2583 

2748 

2918 

2765 

2940 

3121 

2925 

3109 

3299 

2983 

3175 

3372 

3151 

3352 

3558 

3418 

3634  1 

3855 

3613 

3840 

4071 

3844 

4082 : 

4326 

TABLE  2-DOUBLE CELLSELECTiONS 


selection  factor 


SJ5-  €9.0 

1302  1402 

1498  1612 

1646  1770 

1842  1980 


MODEL 

NUMBER 


3514-2 

3560-2 

1664 

1820 

3586-2 

1818 

3642-2 

2002 

3685-2 

2144 

3707-2 

2126 

3758-2 

2290 

3803-2 

2436 

3813-2 

2356 

3860-2 

2502 

3935-2 

2738 

3990-2 

2912 

31055-2 

3120 
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SERIES  3000  SELECTION  CHART 

^  ENTERING  WET  BULB  "F 

(  60”  62”  64”  66”  68”  70”  72”  74”  76”  78”  80”  82” 


RANGE  op 

i  ■ 

:  f  : 

r~^  ~T. 

i  ■  1 

1  '  .  i  ' 

— —  . 

1  “im 

1....!  J..  i  •  ■ 

oe 
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STEP-BY-STEP  PROCEDURE  FOR  SELECTING  A  SERIES  3000 
COOUNGTOWER  3  q 

Water  In  _ ‘'F  Water  Out  op  WetR.iih  ^*0 


GPM. 


•  Do  not  exceed  120®F 

1.  Determine  Range:  Water  In . 

2m  Determine  Approach: 

Approach 


X  Determine  Selection  Factor 


.  °F  •“  Water  Out 

Water  Out  ®F  -  Water  Bulb 


(1^) 


Entering  at  the  design  Wet  Bulb  temperature,  project  a  line  vertically  downward  to  intersect  the  Range 
determined  above.  From  this  point  project  a  horizontal  line  to  the  right  intersecting  the  Approach 
curve  at  that  temperature  determined  above.  Then  project  a  line  vertically  downward  to  intersect  the 
design  Wet  Bulb  line.  Read  the  Selection  Factor  at  this  point. 

Sanction  Factg>r  =  _ 

4.  SaloctUnit  .  (4.^) 

Turn  to  the  Series  3000  Capacity  Tables  on  page  10  which  tabulate  the  tower  capacities  in  USGPM 
for  Selection  Factors  ranging  from  0.50  to  9.00.  To  select  a  tower,  enter  the  table  and  read  across  the 
Selection  Factor  line  to  a  factor  EQUAL  TO  OR  JUST  LESS  THAN  the  factor  determined  in  Step  3. 
Read  down  the  column  until  reaching  a  flow  rate  EQUMTTD  OR  GREATER  THAN  the  design  flow. 
Read  the  tower  model  number  from  the  column  on  the  left.  If  desired,  the  exact  flow  capacity  can  be 
found  by  interpolating  directly  between  listed  selection  factors. 

If  the  reguired  flow  rate  exceeds  all  values  shown  in  Table  1  (single  cell  units)  for  the  appropriate 
Selection  Factor,  repeat  the  procedure  using  Table  2  (Double  Cell  units).  Selection  of  three  or  more 
cells  can  be  obtained  by  dividing  the  requir^  flow  rate  by  the  number  of  cells  required  and  utilizing 
,  Tablet. 

FDIAL  SELECTION  IS  MODEL _ 3\^0 
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CIT 


,T^MAL  PERFORMANCE  CERTIFIEO  BY  THE  COOLING  TOWER  INSTITUTE  (( 

b:B  :  i  i- 1  ■ 


Mark  owr>ed  by  Ihe  Coo<ir>g  Tower  Institute 


1 


SELECTION  FACTORS 


Selection 

Procedure 


Given: 

Required  Capacity  200  tons 

Leaving  Chilled 

Water  Temperature  45  F 

Chilled  Water  Temperature  Drop  12  F 
Entering  Condenser 
Water  Temperature  85  F 

Condenser  Water  Flow  600  GPM 
Condenser/Evaporator 
Fouling  Factor  0.00025 

Supply  Voltage  460/60/3 

1 

From  Table  14>1  on  page  14,  an  RTHA 
215  with  standard  length  shells,  3  pass 
evaporator  and  2  pass  condenser  at  the 
given  conditions  will  produce  200  tons 
at  148  Kw  (.74  Kw/ton  x  200  tons). 

2 

Evaporator  GPM  and  pressure  drop  can 
be  determined  as  follows: 


Selection  Summary: 

Mode! 

RTHA  21 5 

Capacity 

200  Tons 

Power  Input 

148  Kw 

Entering/Leaving  Chilled 

Water  Temperature 

57/45  F 

Evaporator  Flow 

400  GPM 

Evaporator  Pressure  Drop 

11  Feet 

Entering  Condenser 

Water  Temperature 

85  F 

Condenser  Water  Flow 

600  GPM 

Condenser  Pressure  Drop 

14  Feet 

Condenser/Evaporator 

Fouling  Factor 

.00025 

Supply  Voltage 

460/60/3 

Rated  Load  Amps 

206  Amps 

GPM 


Tons  X  24 
Chilled  Water  AT  . 


200  X  24 
12 


=  400Gpm,  , 


Evaporator  pressure,  drop  for  400  GPM 
from  Chart  17-1  on  page  17  is  1 1  feet  - 
of  water. 

3 


Condenser  pressure  drop  for  600  GPM 
from  Chart  17-3  on  page  17  is  14  feet 
of  water. 


D18-83 


TRANE 


Performance 

Data 


RTHA  130 
RTH  A  1 50 


Table  10-1  —  Performance  Examples  (English) 


Capacity 

Tons 

Standard 

Shell 

long 

Shell 

sjanwsmBftS 

RTHA  130  Long 

.77  Kw/Ton 

.72  Kw/Ton 

irEPD;15'  CPD 

14'  EPD;  19'  CPD 

RTHA  150  rd 

RTHA  150  Long 

150 

.74  Kw/Ton 

.69  Kw/Ton 

IT  EPD:  IT  CPD 

16'  EPD;  21' CPD 

Notes 

1.  Performance  is  baaed  on  three-pa^  evaporator  and  twO'P^s  condenser, 
XXX)25  FouGng  Factor  in  the  evaporator  and  condenser  based  on  ARI 
Standard  KO-SO,  45  F  e\^porstor  w^er  {2.0  gpm/tor^,  ^  F  entering 
condenser  water  {3j0  gpnVtonK 

2.  The  selectiora  are  representative.  Chiller  selectiorts  can  be  optimized 
through  the  use  off  the  Seri^  R*  CenTr^ac®  selection  program  available 
through  the  focal  'tane  Sales  Office. 

3.  EPD  «  evaporator  pressure  drop:  CPD  -  condenser  pressure  drop. 


table  10-2  —  Well  Water  Performance  Examples 


Capacity 

Tons 

Standard 

Shell 

Long 

Shell 

RTHA  130  Std 

RTHA  130  Long 

125 

.51  Kw/Tbn 

.47  Kw/Ton 

11' EPD;  16' CPD 

14'EPO;  21' CPD 

RTHA  150  Std 

RTHA  150  Long 

150 

.SOKwHon 

.46  Kw/Ton 

IT  EPD;  IT  CPD 

16'  EPD;  22'  CPD 

Notes 


1.  Performance  is  based  on  three^pa^  evaporator  arxf  two-pa^  condenser, 
JX)02S  fouling  facta  in  the  eNreporata  and  corKlenser  b^ed  on  ARI 
Starxlard  SSO'SO,  44  F  evaporata  vwna  {2.0  gpm/ton),  65  F  entering 
condenser  vireter  (3j0  gpmAon). 

2.  The  selections  are  representative.  Chafer  selections  can  be  optimized 
through  tfw  of  tie  Series  R  CenTraViac  selection  pro^am  aireHable 
through  die  local  'Rane  Sales  Office. 

3.  EPD  -  evaporata  pressure  drop:  CPO  «  condenser  pr^sure  drop. 
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Dimensions 


RTHA  130 
RTH  A  1 50 


English  Dimensions 

Unit 

Starter 

A 

B 

C 

felSOnSOTonStd.  ;  ,  > 

^  46CV575V  ' 

130/150  Ton  Std 

200/230V 

S'  10%" 

6'  2%" 

7  0%" 

130/150  Ton  Long 

460575V 

ir4%" 

5'  9%" 

9'6%" 

130/150  Ton  Long 

200/230V 

ir4%" 

6'  2%" 

9'  6%" 

i3(yi5o;fotwUK<r'^ 


460575V 


3477mm 


20(V230V 


3477mm 


1765mm 

1892mm  2908iTim'<i».>.^. 


•460«7SV  Startaf  Shwm:  20(V230V  Starter  Has  Two  Doors  (r  -  9S*' and  r  -  1H)' Obtal  VWdth  Is  3- -  STl 

7S2mm  346mm  1118mm 


y  0" 

914mm 

Service  Clearance 


r  0” 

914mm 

Service  Clearance 


y  0" 

914mm 

Service 

Qearance 


y  10" 

864mm 


C 


A 


r  A'h'* 
724mm 


Tube  Removal 
Clearance 
Either  End 


FRONT  VIEW 


Service  Oearance 
Opposite  Tube  Removal 


END  VIEW 
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General 

Data 


RTHA  130 
RTH  A  1 50 


Table  12-1  —  Electrical  Data 


Model 

Nominal 
Motor 
Rat^  (Kw) 

Nominal 

Voltage 

200 

230 

460 

575 

Voltage 

Utirizatbn 

Range 

180/220 

207/253 

414/506 

518/632 

RLA 

348 

302 

151 

121 

RTHA  130 

107 

MCA 

435 

378 

189 

151 

LRA 

1502 

1316 

658 

544 

RLA 

390 

339 

170 

136 

RTHA  150 

121 

MCA 

488 

424 

213 

170 

LRA 

1846 

1555 

803 

630 

Notes: 

1.  RLA  -  Rated  Load  Amps. 

MCA  -  Minimum  Orouit  Ampaoty  is  125%  of  die  compressor  RLA  per  NEC  440-32  »id  440-33. 

LRA  -  Locked  Rotor  Amps. 

2.  in  ati  cnes.  the  motor  to  be  furnished  must  a  KW  rating  equal  to  or  greeter  than  the  full  load  KW  determined  from 
the  cataloged  data  or  the  Series  R*  CenlraMac®  Computer  Select  Prograra 


Table  12-2  —  General  Data 


RTHA  130 

RTHA  150 

Standard  Shed 

Long  Shell 

^  Standard  Shell 

Long  Shell 

Refrigerant  Type 

R-22 

R-22 

R-22 

R-22 

(Ib) 

255 

285 

255 

285 

Ocg) 

116 

129 

116 

129 

fTil 

(gal) 

44 

44 

44 

44 

(U 

ia7 

m7 

ia7 

16.7 

OrMTsitinn  \A/Ainhf 

(lb) 

5690 

6920 

5690 

6290 

Vp/p^axuiy  WGiyrii 

Ocg) 

2581 

2853 

2581 

2853 

Shipping  Weight 

Ob) 

5351 

5857 

5351 

5857 

(leg) 

2428 

2656 

2428 

2656 

Table  12-3  —  Evaporator  Data 


RTHA  130 

RTHA  150 

Standard  Shell 

Long 

Shell 

Standard  Shell 

Long 

Shell 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

Pass 

P^ 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

P^ 

Pass 

P^ 

Pass 

Pass 

(g^ 

17 

17 

17 

17 

22 

22 

22 

22 

19 

19 

19 

19 

25 

25 

25 

25 

(U 

64 

64 

64 

64 

83 

83 

83 

83 

72 

72 

72 

72 

95 

95 

95 

95 

Minimum  Flow  Rate 

(GPM) 

376 

188 

125 

94 

376 

188 

125 

94 

430 

215 

143 

107 

430 

215 

143 

107 

m 

24 

12 

8 

6 

24 

12 

8 

6 

27 

14 

9 

7 

27 

14 

9 

7 

Maximum  Flow  Rate 

(GPM) 

1374 

687 

458 

344 

1374 

687 

458 

344 

1576 

788 

525 

394 

1576 

788 

525 

394 

(Us) 

87 

43 

29 

22 

87 

43 

29 

22 

99 

50 

33 

25 

99 

50 

33 

25 

Connection  Size 

(IN) 

6 

4 

4 

4 

6 

4 

4 

4 

6 

4 

4 

4 

6 

4 

4 

4 

Table  12-4  —  Condenser  Data 


RTHA  130 

RTHA  150 

Standard  Shell 

Lof^  Shell 

Standard  Shell 

Long  Shell 

2  Pass 

2  Pass 

2  Pass 

2  Pass 

Storage  Capacity 

(gal) 

13 

17 

15 

20 

(U 

49 

64 

57 

76 

Minimum  Flow  Rate 

(GPM) 

149 

149 

173 

173 

(Us) 

9 

9 

11 

11 

Maximum  Flow  Rate 

(GPM) 

545 

545 

636 

636 

(Us) 

34 

34 

40 

40 

Connection  Size 

(IN) 

4 

4 

4 

4 

D18-86 


PRESSURE  DROP  (FT.  OF  WATER) 


Water  RTH  A  130  — 

Pressure  RTH  A  1 50 

Drop  Data 


Chart  13-1  —  Standard  Length  Evaporators 


Chart  13-2  —  Long  Length  Evaporators 


10  12  15 


FLOW  (Us) 

20  25  30  40  50  60  80  100  120150180 


300  400  500  800  * 

FUOW  K3PM) 


FLOW  (Us) 


100  ISO  200  300  400  500  600  1000  1500  2000  3000 

FLOWtGPM) 


Chart  13-3  —  Standard  Length  Condensers 


Chart  13-4  —  Long  Length  Condensers 


aowtusi 


FLOW  (Us) 
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1  LC-3^ 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

55,705 

152 

1,318 

30 

2 

Feb 

50,270 

153 

982 

27 

1 

March 

57,098 

158 

250 

28 

0 

Apr!  1 

56,808 

170 

0 

37 

0 

May 

70,276 

193 

0 

111 

0 

Juie 

77,630 

212 

0 

163 

0 

July 

82,872 

219 

0 

189 

0 

Aug 

83,622 

212 

0 

176 

0 

Sept 

70,733 

192 

0 

108 

0 

Oct 

61,932 

169 

4 

38 

0 

Nov 

53,358 

155 

484 

28 

1 

Dec 

54,891 

153 

1,060 

30 

1 

Total 

775,196 

219 

4,098 

965 

2 

Building  Energy  Consumption  = 

56, 

409  (Btu/Sq  Ft/Year) 

1 

Source  Energy  Consumption  = 

154, 

,509  (Btu/Sq  Ft/Year) 

• 

Fo/2.  Lfr/CttP-i 

Floor  Area 


54,167  (Sq  Ft) 


I U  >  S 
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EQUIPMENT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1 


EQUIPMENT  ENERGY  CONSUMPTION 


Ref  Equip  -  Monthly  Consumption  — - - - - 

Num  Code  Jan  Feb  Mar  Apr  May  June  July  Aug  Sep  Oct  Nov  Dec 


0  LIGHTS 


MI  SC  LD 


2  MI  SC  LD 


3  HISC  LD 


4  MtSC  LD 
P  STEAM 


18033  16350  19493  17327  18763  18689  17401  19493  17327  18763  17130  17401  216,171 

86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7  86.7 


16519  14933  16813  15960  16666  16235  16391  16813  15960  16666  15923  16391  195,273 

33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7  33.7 


1318  982  250  0  0  0  0  0  0  4  484  1060 

1.8  1.5  0.3  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.7  1.4 


5  MISC  LD 
P  HOTH20 


000000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


6  MISC  LD 
P  CHILL 


000000000000 

0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0 


^  1  EQ1500 


^  1  EQ5100 


1  EQ5100 


TRANE  SERIES  R  CTV  >200  TONS 

9308  8289  8948  9862  17460  23713  29453  27690  18453  10118  8843  9254  181,391 

15.6  17.2  20.7  28.1  46.4  64.8  72.2  64.9  45.7  27.5  18.3  16.5  72.2 

COOLING  TOWER 

0  0  0  2196  5542  7530  7782  7782  7530  4539  0  0  42,902 

0.0  0.0  0.6  10,5  10.5  10.5  10.5  10.5  10.5  10.5  0.0  0.0  ^  .  10.5 

COOLING  TOWER 

30  27  28  37  111  163  189  176  108  38  28  30  965 

0.1  0.1  0.1  0.2  0.4  0.4  0.5  0.4  0.3  0.2  0.1  0.1  0.5 


M  1  EQ5001 


1  EQ5010 


CHILLED  WATER  PUMP  C.V. 

8325  7520  8325  8057  8325  8057  8325  8325  8057  8325  8057  8325 

11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2  11.2 

CONDENSER  WATER  PUMP  C.V, 

2775  2507  2775  2686  2775  2686  2775  2775  2686  2775  2686  2775 


3.7  3.7  3,7  3.7  3.7  3.7 


Dl^-^O 


3.7  3.7  3.7  3.7  3.7 


04^  V 


uf 


98,024 


32,675 
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EQUIPMENT  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


744  720  744 

1.0  1.0  1.0 


fcS  i  t  Cc.  rvhnpls 

ELEC  744 

^  PK  1.0 


672 

1.0 


744 

1.0 


720 

1.0 


744 


1.0 


720  744 


1.0  1.0 


720  744  8,760 

1-0  1.0  1.0 


D18-91 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 


Trsne  Air  Conditioning  Economics 

Bys  Trane  Customer  Direct  Service  Network 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  219»0  (kU) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


EqPo  Utility  Percnt 
Ref„  Equipment  Demand  Of  Tot 
Num,  Code  Name  Equipment  Description  (kW)  (X) 

Cooling  Equipment 


1  EQ1500  TRANE  SERIES  R  CTV  >200  TONS 

Sub  Total 
Sub  Total 
Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


98.6  45.03 
98.6  45.03 
0.0  0.00 


0.0 


0.0 


0.00 

o:oo 


86.7  39.58 

0.0  0.00 

33.7  15.39 

120.4  54.97 


Grand  Total 


219.0  100.00 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

DACA  63-91 -<M)  162 

PROJECT  TITLE:  BLDG.  23640 

-  ECO’S 

FISCAL  YEAR: 

1992 

DISCRETE  PORTION  NAME: 

TOTAL 

ANALYSIS  DATE:  06/11/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

A.  STOVER 

INVESTMENT 

A. 

CONSTRUCTION  COST 

m 

$15,025 

B. 

SlOH  COST 

(S.5%  of 

^A)m 

$826 

C. 

DESIGN  COST 

(6.0%  of 

1A) » 

$902 

D. 

ENERGY  CREDIT 

(lA-i-IB-^ 

1C)» 

$16,753 

E. 

SALVAGE  VALUE 

. 

$0 

F. 

TOTAL  INVESTMENT 

(ID- 

IE). 

- > 

$16,753 

2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

mSTiJ  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.48 

876 

$5,670 

10.79 

$61,178 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

PROPANE  $6.71 

189 

$1,268 

12.38 

$15,700 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

1,065 

6,938.1 

- > 

3  NON-ENERGY  SAVINGS  (-f)/ COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

a 

$8,756 

1  DISCOUNT  FACTOR 

(From  Table  A-2)  ■ 

10.67 

2  DISCOUNTED  SAVINGS  (+)/ COST  H 

(3Ax3A1)- 

$93,421 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2-i>3Bd4). 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$25,370 

a  IF  3D1  ->  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

6.10 

c  IF  3D1b  »>  1  THEN  GO  TO  4 

d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


$76,878 


$93,421 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))  = 

$15,694 

(2FS  +  3C)- 

$170,300 

(5/1  F)  = 

10.17 

(1F/4)» 

1.07 

D19-1 


D19-2 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 

REGION: 

4 

PROJECT  NO: 

PROJECT  TITLE  BLOG.  23642  -  ECO'S 

FISCAL  YEAR: 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  06/29/92 

ECONOMIC  LIFE: 

15 

PREPARED  BY: 

INVESTMENT 

A. 

CONSTRUCTION  COST 

. 

$24,053 

B. 

SlOH  COST 

(5.5%  of  1A)  - 

$1,323 

C. 

DESIGN  COST 

(6.0%  of  1A)  - 

$1,443 

D. 

ENERGY  CREDIT  (1A  •i'  1B  •*>  1C)  « 

$26,819 

E 

SALVAGE  VALUE 

$0 

F. 

TOTAL  INVESTMENT 

(1D-1E)- 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC  $6.43 

184 

$1,193 

10.79 

$12,877 

B. 

DIST 

0 

$0 

11.57 

$0 

C. 

PROPANE  $6.71 

(13) 

($90) 

12.38 

($1,113) 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

11.35 

$0 

F. 

TOTAL 

171 

1,103.5 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A. 

ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS) 

> 

$5,187 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

10.67 

2  DISCOUNTED  SAVINGS  (+)/ COST  H 

(3Ax3A1)  X 

$55,345 

B. 

NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a. 

$0 

0.00 

$0 

b. 

$0 

0.00 

$0 

c. 

$0 

0.00 

$0 

d  TOTAL 

$0 

$0 

C. 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  ^  3Bd4)  > 

D. 

PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5x0.33)  = 

$3,882 

a  IF  301  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F. 

0.58 

c  IF  3D1b  «>  1  THEN  GO  TO  4 
d  IF  301b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25))« 
(2F5  +  3C)  = 
(6/1F)- 

(1F/4)- 


OACA63-91-C-0162 

1992 

A.  NIEMEYER 


$26,819 


$11,763 


$55,345 


$6,290 

$67,109 

2.50 

4.26 


D19-3 


D19A 


D19-5 


D19-6 
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ESOS  STUDY  AT  USMR  -  BUILDING  23640 
UNITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

BLDG  AUDIT  PER  SOW:  ALT  1-BSLM,  ALT2-ECO 


Ueather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Sumner  Design  Dry  Bulb: 
Sunmer  Design  Uet  Bulb: 
Winter  Design  Dry  Bulb: 
Siirmer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor: 


ELPASO.U 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in-  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-mi n. /hr/cuf t ) 

3.9171 

( Lb-mi n./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


22:  3:19  3/  2/92 

23640B1  .TM 


/ 


D19-7 
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SINGLE  ZONE 


**********  aXDLIHG  COIL  PEAK  ********************************  CLG  SPACE  PEAK 


Peaked  at  Time  ==> 
Outside  Air  “> 


Mo/Hr:  7/16 

OADB/WB/HR:  97/  64/49.0 


Space 

Ret.  Air 

Ret.  Air 

Net 

Parent  * 

Space 

Parent 

* 

Space  Peak 

Coil  Peak 

Parent 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  lo&ds 

(Btuh) 

(Btuh) 

(Btuh) 

(BtUl) 

(X)  * 

(Btiii) 

(%) 

* 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

154,401 

0 

154,401 

39.79  * 

155,165 

46.20 

* 

-76,385 

-76,385 

56.43 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  ♦ 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

42,904 

0 

42,904 

11.06  ♦ 

42,265 

12.58 

* 

-57,499 

-57,499 

42.48 

Partition 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  ♦ 

0 

0.00 

* 

-7,337 

-7,337 

5.42 

Infiltration 

27,923 

27,923 

7.19  * 

22,257 

6.63 

* 

-19,982 

-19,982 

14.76 

Sub  Total“> 

225,228 

0 

225,228 

58.04  * 

219,687 

65.41 

* 

-161,203 

-161,203 

119.09 

Internal  Loa<te 

* 

« 

Lights 

42,159 

0 

42,159 

10.86  * 

42,159 

12.55 

* 

0 

0 

0.00 

People 

6,3CK) 

6,300 

1.62  ♦ 

3,450 

1.03 

* 

0 

0 

0.00 

Misc 

88,118 

0 

0 

88,118 

22.71  * 

70,118 

20.88 

* 

0 

0 

0.00 

Sub  Total ==> 

136,577 

0 

0 

136,577 

35.19  * 

115,727 

34.46 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  * 

0 

0.00 

* 

0 

0 

0^ 

Sup.  Fan  Heat 

25,842 

6.66  • 

0.00 

* 

25,842 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

* 

0 

O^P 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

OV/UNOR  Sizing 

440 

440 

0.11  * 

440 

0.13 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00 

* 

0 

0.00 

Grand  Total==> 

362,245 

0  0  388,087 

100.00  * 

335,855 

100.00 

* 

-161,203 

■135,361 

100.00 

Total 

Capacity 

Sens  Cap.  Coil  Airfl 

Entering  DB/UB/HR 

Leaving  DB/UB/HR 

Gross  Total 

-AKfcAS — - - 

Glass  (sf3 

1  (%) 

(Tons) 

<«bh) 

(Mbh) 

(cfra) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor  6,677 

Hain  Clg  32.3 

388.1 

361.6 

15,800 

72.0  53, 

1  40.0 

48.1  42.2 

36.9 

Part 

800 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

222 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof  6,677 

0  0 

Totals  32.3 

388.1 

Wall  3, 

650 

0  0 

Mo/Hr:  7/16 
OADB:  97 


HEATING  COIL  PEAK 
Mo/Hr:  13/  1 
OADB:  24 


■--HEATING 

COIL  SELECTION 

i . 

•AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS- 

--TEMPERATURES 

(F)-- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

0.0 

Type 

Clg 

Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0 

Clg  Cfm/Sqft 

2.37 

SAD8 

49.8 

78.7 

Main  Htg 

-0.0 

15,800 

76.9 

76.9 

Inf  il 

919 

474 

Clg  Cfm/Ton 

488.55 

Plemin 

72.0 

68.0 

Aux  Htg 

0.0 

0 

OoO 

0.0 

Supply 

15,800 

15,800 

Clg  Sqft/Ton 

206.46 

Return 

72.0 

68.0 

Preheat 

-0.0 

15,800 

68.0 

48.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

58.12 

Ret/OA 

72.0 

68.0 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

15,800 

15,800 

No.  People 

15 

Runarnd 

72.0 

68.0 

Huaidif 

-0.0 

474 

4.7 

4.7 

Exhaust 

0 

0 

Htg  X  OA 

0.0 

Fn  MtrTO 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfra/SqFt 

2.37 

Fn  BldTD 

0.3 

0.0 

Total 

-0.0 

Auxil 

0 

0 

Htg  Btuh/Sqft 

-0.00 

Fn  Frict 

1.0 

0.0 
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System  2  Block  RAO  -  RADIATION 

♦♦♦♦♦♦★♦♦♦♦♦•♦♦★♦♦♦♦♦♦♦A*  COOLING  COIL  PEAK  *★***♦★♦*****★♦♦***♦★♦♦♦♦****★**  qiq  SPACE  PEAK  **♦♦****♦*♦♦  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  0/  0 

* 

Ho/Hp:  0/  0 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OAOB/UB/HR:  0/  0/  0.0 

* 

• 

OADB:  0 

* 

OAOB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  • 

Space  Percnt 

Space  Peak  Coil  Peak  Percnt 

Sens 

-+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible  Of  Tot 

Space  Sens  Tot  Sens  Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(BtiA) 

(X)  * 

(Btiii)  (X) 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  ♦ 

0  0.00 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Roof  Cond 

0 

0 

0 

0.00  * 

0  0.00 

-72,072  -72,072 

46.12 

Glass  Solar 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Wall  Cond 

0 

0 

0 

0.00  * 

0  0.00 

-57,499  -57,499 

36.80 

Partition 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0  0.00 

-7,337  -7,337 

4.70 

Infiltration 

0 

0 

0.00  * 

0  0.00 

-19,354  -19,354 

12.39 

Sub  Total==> 

0 

0 

0 

0.00  * 

0  0.00 

-156,261  -156,261 

100.00 

Internal  Loads 

* 

Lights 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

People 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Hisc 

0 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Sub  Total=-> 

0 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Outside  Air 

0 

0 

0 

0 

0.00  ♦ 

0  0.00 

0  0 

0.00 

Sup.  Fan  Heat 

0 

0.00  * 

0.00 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00  * 

0.00 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00  * 

0  0.00 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00  * 

0.00 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

* 

0.00 

0 

0.00 

Grand  Total=*> 

0 

0 

0 

0 

0.00  * 

0  0.00 

-156. 

261  -156,261 

100.00 

Total  Capacity  Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

1  (X) 

(Tons) 

(Mbh) 

(Hbh) 

<cfm) 

Deg  F 

Deg  F  Grains 

Deg  F  Deg  F  Grains 

Floor 

6,300 

Main  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

o 

o 

o 

o 

o 

o 

Part 

0 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

ExFlr 

222 

Opt  Vent  0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0  0.0  0.0 

Roof 

6,300 

0  0 

Totals  0-0 

0.0 

Wall 

3,650 

0  0 

I 

UUiL  bcLcu 

--CNuiNCCKl 

INu 

uncuKd*  ^ 

1  cKA  1  UKtCi 

vr;--- 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg  X  OA 

0.0 

Type  Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

0 

0  Clg  Cfm/Sqft 

0.00 

SAOB  0.0 

68.1 

Main  Htg  -178.2 

3  0.0 

0.0 

Infil 

0 

459  Clg  Cfm/Ton 

0.00 

Plenum  0.0 

68.0 

Aux  Htg  0.0 

Cl  0.0 

0.0 

Supply 

0 

0  Clg  Sqft/Ton 

0.00 

Return  0.0 

68.0 

Preheat  0.0 

3  0.0 

0.0 

Mincfm 

0 

0  Clg  Btuh/Sqft 

0.00 

Ret/OA  0.3 

68.0 

Reheat  0.0 

3  0.0 

0.0 

Return 

0 

0  No.  People 

0 

Runarnd  0.0 

68.0 

Hunidif  0.0 

3  0.0 

0.0 

Exhaust 

0 

0  Htg  X  OA 

0.0 

Fn  MtrTD  0.0 

0.0 

Opt  Vent  0.0 

3  0.0 

0.0 

Rm  Exh 

0 

0  Htg  Cfm/SqFt 

0.00 

Fn  BldTO  0.0 

0.0 

Total  -178.2 

Auxil 

0 

0  Htg  Btuh/SqFt 

-28.29 

Fn  Frict  0.0 

0.0 
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BUILDING  U*VALUES 


. . . Room  Upvalues 

(Btu/hr/sqft/F) 

Room  Surmr  Wintr  Simmr 


Nuiber 

Description 

Part. 

ExFlr 

Sky  It 

Skylt 

Rc»f 

Uindo 

1 

ROOM 

1 

OcOOO 

0.750 

0.000 

0.000 

0.260 

0.000 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

2 

RM  2 

-  INTERIOR 

0.388 

0.000 

0.000 

0.000 

0.260 

0.000 

Zone 

2 

Total/Ave. 

0.388 

0.000 

0.000 

0.000 

0.260 

0.000 

3 

ROOM 

3 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

System 

1 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.260 

0.000 

1 

ROOM 

1 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

Zone 

1 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

3 

ROOM 

3 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

System 

2 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.260 

0.000 

Buildir^ 

0.388 

0.750 

0.000 

0.000 

0.260 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  23640 


Room 

Room 

Hass 

Capac. 

wintr 

(Ih/ 

(Btu/ 

Wind. 

Wall 

Cei  1 . 

sqft) 

sqft/F) 

0.000 

0.358 

0.000 

68.9 

14.43 

0.000 

0.358 

0.000 

68.9 

14.43 

0.000 

0.000 

0.000 

47.1 

10.07 

0.000 

0.000 

0.000 

47.1 

10.07 

0.000 

0.358 

0.000 

32.2 

7.10 

0.000 

0.358 

0.000 

32.2 

7.10 

0.000 

0.358 

0.000 

44.6 

9.57 

0.000 

0.358 

0.000 

68.9 

14.43 

0.000 

0.358 

0.000 

68.9 

14.43 

0.000 

0.358 

0.000 

32.2 

7.10 

0.000 

0.358 

0.000 

32.2 

7.10 

0.000 

0.358 

0.000 

44.4 

9.55 

0.000 

0.358 

0.000 

44.5 

9.56 

BUILDING  AREAS 


Floor 

Total 

Exposed 

Nurider  of 

Area/D upl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Dt^licate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Nunber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(%) 

(sqft) 

1 

ROOM 

1 

1 

1 

2,100 

2,100 

0 

154 

0 

0 

2,100 

0 

0 

2,460 

Zone 

1 

Total/Ave. 

2,100 

0 

154 

0 

0 

2,100 

0 

0 

2,460 

2 

RM  2 

-  INTERIOR 

1 

1 

377 

377 

800 

0 

0 

0 

377 

0 

0 

0 

Zone 

2 

Total/Ave. 

377 

800 

0 

0 

0 

377 

0 

0 

0 

3 

ROOM 

3 

1 

1 

4,200 

4,200 

0 

68 

0 

0 

4,200 

0 

0 

1,190 

Zone 

3 

Total/Ave. 

4,200 

0 

68 

0 

0 

4,200 

0 

0 

1,190 

System 

1 

Total/Ave. 

6,677 

800 

222 

0 

0 

6,677 

0 

0 

3,650 

1 

ROOM 

1 

1 

1 

2,100 

2,100 

0 

154 

0 

0 

2,100 

0 

0 

2,460 

Zone 

1 

Total/Ave. 

2,100 

0 

154 

0 

0 

2,100 

0 

0 

2,460 

3 

ROOM 

3 

1 

1 

4,200 

4,200 

0 

68 

0 

0 

4,200 

0 

0 

1,190 

Zone 

3 

Total/Ave. 

4,200 

0 

68 

0 

0 

4,200 

0 

0 

1,190 

Syst^ 

2 

Total/Ave. 

6,300 

0 

222 

0 

0 

6,300 

0 

0 

3,650 

Building 

12,977 

800 

445 

0 

0 

12,977 

0 

0 

7,300 
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SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 


SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

-  Cooling  Airflow 

— -  Heating  Airflow 

Design 

Load 

Cap. 

(Ton) 

/ 

Hours 

(%) 

Hours 

y 

Capacity 

(Btuh) 

Hours 

(X) 

Hours 

Cap. 

(Cf«) 

Hours 

(X) 

Hours 

J 

Cap. 

(Cfia) 

Hours 

(X> 

Hours 

0  - 

5 

1.6 

0 

0 

-8,912 

0 

0 

790.0 

0 

0 

o 

0.0 

0 

0 

5  - 

10 

3.2 

0 

0 

-17,824 

0 

0 

1,580.0 

0 

0 

O' 

0.0 

0 

0 

10  - 

15 

4.9 

0 

0 

-26,736 

0 

0 

2,370.0 

0 

0 

0 

0.0 

0 

0 

15  c 

20 

6.5 

29 

2,570 

-35,648 

0 

0 

3,160.0 

0 

0 

0.0 

0 

0 

20  - 

25 

8.1 

9 

772 

-44,561 

0 

0 

3,950.0 

0 

0 

0.0 

0 

0 

25  - 

30 

9.7 

10 

876 

-53,473 

0 

0 

4,740.0 

0 

0 

0.0 

0 

0 

30  - 

35 

11.3 

8 

700 

-62,385 

0 

0 

5,530.0 

0 

0 

*7 

0.0 

0 

0 

35  - 

40 

12.9 

9 

816 

-71,297 

0 

0 

6,320.0 

0 

0 

0.0 

0 

0 

40  - 

45 

14.6 

8 

702 

-80,209 

0 

0 

7,110.0 

0 

0 

0.0 

0 

0 

45  - 

50 

16.2 

5 

455 

-89,121 

0 

0 

7,900.0 

0 

0 

lilt 

0.0 

0 

0 

50  - 

55 

17.8 

5 

425 

-98,033 

0 

0 

8,690.0 

0 

0 

0.0 

0 

0 

55  - 

60 

19.4 

5 

395 

-106,945 

0 

0 

9,480.0 

0 

0 

0.0 

0 

0 

60  - 

65 

21.0 

3 

245 

-115,857 

0 

0 

10,270.0 

0 

0 

0.0 

0 

0 

65  - 

70 

22.6 

3 

261 

-124,769 

0 

0 

11,060.0 

0 

0 

0.0 

0 

0 

70  - 

75 

24.3 

3 

232 

-133,682 

0 

0 

11,850.0 

0 

0 

nii 

0.0 

0 

0 

75  - 

80 

25.9 

2 

140 

-142,594 

0 

0 

12,640.0 

0 

0 

0.0 

0 

0 

80  - 

85 

27.5 

1 

108 

-151,506 

0 

0 

13,430.0 

0 

0 

0.0 

0 

0 

85  - 

90 

29.1 

1 

63 

-160,418 

0 

0 

14,220.0 

0 

0 

0.0 

0 

0 

90  - 

95 

30.7 

0 

0 

-169,330 

0 

0 

15,010.0 

0 

0 

0.0 

0 

0 

95  - 

100 

32.3 

0 

0 

-178,242 

0 

0 

15,800.0 

100 

8,760 

0.0 

0 

0 

Hours  Off 

0.0 

0 

0 

0 

0 

8,760 

0.0 

0 

0 

0.0 

0 

8,760 

/£>Cj  -Jfti 
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MONTHLY  ENERGY  CONSWPTIOM  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DHND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

55,976 

107 

1,318 

28 

2 

Feb 

50,346 

107 

982 

24 

1 

March 

55,358 

110 

250 

23 

0 

Apri  1 

54,671 

113 

0 

27 

0 

May 

59,801 

116 

0 

39 

0 

June 

60,645 

118 

0 

46 

0 

July 

63,781 

120 

0 

53 

0 

Aug 

63,876 

119 

0 

51 

0 

Sept 

58,739 

115 

0 

39 

0 

Oct 

56,848 

111 

4 

26 

0 

Nov 

53,568 

107 

484 

24 

1 

Dec 

55,643 

107 

1,060 

27 

1 

Total 

689,253 

120 

4,098 

407 

2 

Building  Energy  Cor^umption  *  413,692  (Btu/Sq  Ft/Year)  Floor  Area 

Source  Energy  Cor^umption  *  415,590  <Btu/Sq  Ft/Year) 


6,677  (Sq  Ft) 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  1 

. UTILITY  PEAK  CHECKSUMS 

Utility  ELECTRIC  DEMAND 

Peak  Value  120.0  (kU) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 

Hour  16  Month  7 


Eqp. 

Utility 

Percnt 

Ref.  Equipment 

Demand 

Of  Tot 

Num.  Code  Name 

Equipment  Description 

(kW) 

(%) 

Cooling  Equipment 

1  EQ1070L 

UTR-CLD  RECIP  >30  TOMS 

41.9 

34-92 

Sub  Total 

41.9 

34.92 

Sub  Total 

Air  Moving  Equipment 

0.0 

0.00 

1 

SUHHATION  OF  FAN  ELECTRICAL  DEMAND 

29.8 

24.86 

Sub  Total 

29.8 

24.86 

Sub  Total 

0.0 

0.00 

Miscellaneous 

Lights 

24.0 

20.00 

Base  Utilities 

0.0 

0.00 

Mi  sc  Equipment 

24.3 

20.21 

Sub  Total 

48.3 

40.22 

Grand  Total 

120.0 

100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  23640 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC. 

BLDG 


;hgineers,  INC.  ^/^  \ 

AUDIT  PER  SOW:  ALT  1-BSLN,  ALT2-ECO  ^  I  6i^K-^  >T'OWj 


Weather  File  Code: 
Location: 


ELPASO.W 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation; 

3,918 

(ft) 

Barometric  Pressure: 

25.8 

(in.  Hg) 

Suimer  Clearness  Number: 

1.00 

Winter  Clearness  Nunber: 

1.00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0.20 

Winter  Ground  Relectance: 

0.20 

Air  Density: 

0.0653 

(Lbm/cuft) 

' 

Air  Specific  Heat: 

0.2444 

(8tu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period;  January  To  December 


Cooling  Load  Methodology: 

Time/Date  Program  was  Run; 
Dataset  Name: 


TETD/Time  Averaging 

13:39:49  3/  8/92 

23640  .TM 
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System 


1 


Peak 


SZ 


SINGLE  ZONE 


*************************  COOLING  COIL  PEAK  '************♦**♦**♦♦♦***♦♦♦***♦*  spy^cE  PEAK 


Peaked  at  Time 


Mo/Hr:  7/16 


Outside  Air  ==> 

0ADB/W8/HR:  97/  64/  49.0 

* 

* 

OAOB: 

97  * 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt  * 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sef^.+Lat. 

Sensible 

Latent 

Total 

Of  Tot  * 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sef« 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X)  * 

(Btuh) 

(X)  * 

(Btuh) 

(Btiii) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

149,124 

0 

149,124 

42.31  * 

149,957 

49.87  * 

-76,385 

-76,385 

47.66 

Glass  Solar 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00  * 

0 

0.00  ♦ 

0 

0 

0.00 

Wall  Cond 

38,984 

0 

38,984 

11.06  * 

38,345 

12.75  * 

-57,499 

-57,499 

35.87 

Partition 

0 

0 

0.00  ♦ 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00  * 

0 

0.00  * 

-7,337 

-7,337 

4.58 

Infiltration 

10,713 

10,713 

3.04  * 

10,127 

3.37  * 

-19,982 

-19,9K 

12.47 

Sub  Total ==> 

198,821 

0 

198,821 

56.42  * 

198,429 

65.99  * 

-161,203 

-161,203 

100.58 

Internal  Loads 

* 

* 

Lights 

26,252 

0 

26,252 

7.45  * 

26,252 

8.73  * 

0 

0 

0.00 

People 

6,300 

6,300 

1.79  * 

3,450 

1.15  * 

0 

0 

0.00 

Hi  sc 

90,040 

0 

0 

90,040 

25.55  * 

72,040 

23.96  * 

0 

0 

0.00 

Sub  Total«> 

122,592 

0 

0 

122,592 

34.79  * 

101,742 

33.84  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00  * 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

10,364 

2.94  * 

0 

0.00  * 

0 

-19,211 

11.99 

Sup.  Fan  Heat 

20,134 

5.71  * 

0.00  * 

20,134 

-1^ 

Ret.  Fan  Heat 

0 

0 

0.00  * 

0.00  ♦ 

0 

Duct  Heat  Pki^) 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

512 

512 

0.15  * 

512 

0.17  * 

0 

0 

0.00 

Exh^t  Heat 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00  * 

0.00  * 

0 

0.00 

Grand  TGtals=> 

321,925 

0 

0 

352,423 

100.00  * 

300,683 

100.00  * 

-161,203 

-160,280 

100.00 

Mo/Hr:  7/16 


HEATING  COIL  PEAK  ^***** 
Mo/Hr;  13/  1 


Total  Capacity 


. COOLING  COIL  SELECTION . 

Ser^  Cap.  Coil  Airfl  Entering  DB/U8/HR 


Leaving  OB/WB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


m 


(Tons) 

(MU)>  (Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

6,677 

Main  Clg 

29.4 

352.4 

330.4 

12,870 

75.8 

56.1  46.9 

49-0 

44.6 

43.8 

Part 

800 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

222 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

Roof 

6,677 

0  0 

Totals 

29.4 

•••MPATTUn 

352,4 

Wall 

3,650 

0  0 

- 

■^AIRFLOWS  (cTm) 

--ENGINEERING  CHECKS-- 

--TEMPERATURES  (F)  — 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

3.5 

Type 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

456 

456 

Clg 

Cfw/Sqft 

1.93 

SADB 

50.6  81.1 

Main  Htg 

-160.3 

12,870 

66.4 

79.4 

Infil 

474 

474 

Clg 

Cfra/Ton 

438.22 

Plenum 

75.0  68.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

12,870 

12,870 

Clg 

Sqft/Ton 

227.35 

Return 

75.0  68.0 

Preheat 

-0.0 

12,870 

66.4 

49.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

52.78 

Ret/OA 

75.8  66.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

12,870 

12,870 

No. 

People 

15 

Runarnd 

75.0  68.0 

Huroidif 

-11.6 

930 

4.7 

25.3 

Exhaust 

456 

456 

Htg 

X  OA 

3.5 

Fn  MtrTD 

0.4  0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfm/SqFt 

1.93 

Fn  BldTD 

0.3  0.0 

Total 

-171.8 

Auxi  1 

0 

0 

Htg 

Stuh/SqFt 

-24.00 

Fn  Frict 

0.9  0.0 
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BUILDING  U- VALUES  -  ALTERNATIVE  2 
ECO  •  BUILDING  23640 


BUILDING  U-VALUES 


Room  U-Valucs .  Room  Room 

(Btu/hr/sqft/F)  Mass  Capac. 


Room 

Nunber 

Description 

Part. 

ExFlr 

Surmr 

Sky  It 

Wintr 
Sky  It 

1 

ROOM 

1 

0.000 

0.750 

0.000 

0.000 

Zone 

1 

Total/Ave, 

0.000 

0.750 

0.000 

0.000 

2 

RN  2 

-  INTERIOR 

0.388 

0.000 

0.000 

0.000 

Zone 

2 

Total/Ave. 

0.388 

0.000 

0.000 

0.000 

3 

ROOM  3 

0.000 

0.750 

0.000 

0.000 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

System 

1 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

Building 

0.388 

0.750 

0.000 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  2 
ECO  -  BUILDING  23640 


Sumr 

Uintr 

(lb/ 

(Btu/ 

Roof 

Uindo 

Uindo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.260 

0.000 

0.000 

0.358 

0.000 

68.9 

14.43 

0.260 

0.000 

0.000 

0.358 

0.000 

68.9 

14.43 

0.260 

0.000 

0.000 

0.000 

0.000 

47.1 

10.07 

0.260 

0.000 

0.000 

0.000 

0.000 

47.1 

10.07 

0.260 

0.000 

0.000 

0.358 

0.000 

32.2 

7.10 

0.260 

0.000 

0.000 

0.358 

0.000 

32.2 

7.10 

0.260 

0.000 

0.000 

0.358 

0.000 

44.6 

9.57 

0.260 

0.000 

0.000 

0.358 

0.000 

44.6 

9.57 

UILDING  AREAS 


Floor 

Number  of  Area/Dupl 


Room 

Duplicate 

Room 

Number 

Description 

Fir 

Rm 

(sqft) 

1 

ROOM  1 

1 

1 

2,100 

Zone 

1  Total/Ave. 

2 

RM  2  •  INTERIOR 

1 

1 

377 

Zone 

2  Total/Ave. 

3 

ROOM  3 

1 

1 

4,200 

Zone 

3  Total/Ave. 

System 

1  Total/Ave. 

Building 

Total 

Floor 

Partition 

Exposed 

Floor 

Skylight 

Area 

Area 

Area 

Area 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

2,100 

0 

154 

0 

2,100 

0 

154 

0 

377 

800 

0 

0 

377 

800 

0 

0 

4,200 

0 

68 

0 

4,200 

0 

68 

0 

6,677 

800 

222 

0 

6,677 

800 

222 

0 

Ski 

Net  Roof 

Window 

Uin 

Net  Uall 

/Rf 

Area 

Area 

/Wl 

Area 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

0 

2,100 

0 

0 

2,460 

0 

2,100 

0 

0 

2,460 

0 

377 

0 

0 

0 

0 

377 

0 

0 

0 

0 

4,200 

0 

0 

1,190 

0 

4,200 

0 

0 

1,190 

0 

6,677 

0 

0 

3,650 

0 

6,677 

0 

0 

3,650 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

Load 

-  Coaling  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(X) 

(Btuh) 

(%) 

(Cfm) 

(X) 

0  - 

5 

1.5 

19 

1,271 

-8,592 

63 

5,500 

643.5 

0 

0 

5  - 

10 

2.9 

11 

762 

-17,184 

12 

1,030 

1,287.0 

0 

0 

10  - 

15 

4.4 

3 

214 

-25,776 

5 

444 

1,930.5 

0 

0 

15  - 

20 

5.9 

9 

588 

-34,369 

3 

259 

2,574.0 

0 

0 

20  - 

25 

7.3 

9 

573 

-42,961 

2 

172 

3,217.5 

0 

0 

25  - 

30 

8.8 

7 

455 

-51,553 

1 

124 

3,861.0 

0 

0 

30  - 

35 

10.3 

5 

342 

-60,145 

2 

139 

4,504.5 

0 

0 

35  - 

40 

11.7 

4 

281 

-68,737 

1 

68 

5,148.0 

0 

0 

40  - 

45 

13.2 

5 

329 

-77,329 

2 

184 

5,791.5 

0 

0 

45  - 

50 

14.7 

3 

232 

-85,921 

2 

157 

6,435.0 

0 

0 

50  - 

55 

16.2 

4 

262 

-94,514 

2 

146 

7,078.5 

0 

0 

55  - 

60 

17.6 

3 

197 

-103,106 

3 

232 

7,722.0 

0 

0 

60  - 

65 

19.1 

4 

261 

-111,698 

1 

90 

8,365.5 

0 

0 

65  - 

70 

20.6 

4 

268 

-120,290 

1 

96 

9,009.0 

0 

0 

70  - 

75 

22.0 

3 

208 

-128,882 

1 

119 

9,652.5 

0 

0 

75  - 

80 

23.5 

3 

190 

-137,474 

0 

0 

10,296.0 

0 

0 

80  - 

85 

25.0 

1 

90 

-146,066 

0 

0 

10,939.5 

0 

0 

85  - 

90 

26.4 

2 

106 

-154,659 

0 

0 

11,583.0 

0 

0 

90  - 

95 

27.9 

0 

20 

-163,251 

0 

0 

12,226.5 

0 

0 

95  - 

100 

^.4 

0 

0 

-171,843 

0 

0 

12,870.0 

100 

8,760 

Hours  Off 

0.0 

0 

2,111 

0 

0 

0 

0.0 

0 

0 

Ar'/S.  c- 

(9740 


-  Heating  Airflow  . 

Cap.  Hours  Hours 
(Cfm)  <%) 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  0 

0.0  0  8,760 
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Month 

ELEC 

On  Peak 

(kUh) 

DEMAND 

On  Peak 

(kU) 

GAS 

On  Peak 

(Therm) 

GAS  DMND 

WATER  On  Peak 

(1000  Gl)  (Thrm/hr) 

Jan 

26,618 

71 

654 

0 

2 

Feb 

24,446 

71 

483 

1 

2 

March 

30,958 

71 

123 

5 

1 

April 

35,447 

75 

47 

15 

0 

May 

42,288 

78 

54 

31 

0 

June 

43,954 

80 

59 

41 

0 

July 

46,880 

82 

36 

48 

0 

Aug 

46,573 

81 

32 

45 

0 

Sept 

42,309 

77 

15 

33 

0 

Oct 

36,656 

73 

12 

14 

0 

Nov 

29,591 

71 

204 

4 

1 

Dec 

26,967 

71 

490 

1 

1 

Total 

432,687 

82 

2,208 

239 

2 

Building  Energy  Consumption 
Source  Energy  Consumption 

=  254,245  (Btu/Sq 

=  255,268  (Btu/Sq 

Ft/Year) 

Ft/Year) 

\^J^  ^01 

1 

Floor  Area  = 


6,677  (Sq  Ft) 
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UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  81.8  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Eqp. 

Ref.  Equipment 

Num.  Code  Name 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (X) 


Cooling  Equipment 

1  EQ1070L  WTR-CLD  RECIP  >30  TONS 

Sub  Total 
Heating  Equipment 

1  EQ20O2  GAS  FIRE  TUBE  STEAM 


38.9  47,61 

38.9  47,61 

1.0  1.19 


Sub  Total 

Air  Moving  Equipment 


1.0  1.19 


1  SlMiATION  OF  FAN  ELECTRICAL  DEMAND 

Sub  Total 
Sub  Total 


13.1  15.97 
13.1  15.97 
0.0  0,00 


Miscellaneous 

7.7  9.41 
0.0  0.00 
21,1  25.82 
28.8  35.23 


Lights 

Base  Utilities 
Mi  sc  Equipment 
Sub  Total 


Grand  Total 


81.8  100.00 
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ESOS  STUDY  AT  WSMR  -  BUILDING  23642 
WHITE  SANDS  MISSILE  RANGE  NH 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

BLDG  AUDIT  PER  SOW;  ALT  1-BSLN,  ALT2-ECO 


ELPASO.W 


Weather  File  Code: 

Location: 

Latitude: 

Longitude: 

Time  Zone: 

Elevation: 

Barometric  Pressure: 

Summer  Clearness  Number: 
Winter  Clearness  Number: 
Summer  Design  Dry  Bulb: 
Sumnfier  Design  Wet  Bulb: 
Winter  Design  Dry  Bulb: 
Summer  Ground  Relectance: 
Winter  Ground  Relectance: 

Air  Density: 

Air  Specific  Heat: 
Density-Specific  Heat  Prod: 
Latent  Heat  Factor: 

Enthalpy  Factor; 


31.0 

(deg) 

106.0 

(deg) 

6 

3,918 

(ft) 

25.8 

(in.  Hg) 

1.00 

1.00 

98 

(F) 

64 

(F) 

24 

(F) 

0.20 

0.20 

0.0653 

(Lbm/cuft) 

0.2444 

(Btu/lbm/F) 

0.9575 

(Btu-min./hr/cuft/F) 

4,214.8 

(Btu-min./hr/cuft) 

3.9171 

(Lb-min./hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


20:19:15  3/  3/92 

23642A  .TM 
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*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

:s> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

6/16 

* 

Mo/Hr:  13/  1 

Outside  Air  — > 

OADB/UB/HR:  97/  64/  49.0 

* 

* 

OADB: 

97 

* 

* 

OADB:  24 

Space 

Ret-  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

« 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

Skytite  Sotr 

0 

0 

0 

0.00 

* 

0 

0.00 

★ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

★ 

0 

0.00 

* 

0 

0 

0.00 

Roof  Cond 

43,919 

0 

43,919 

34.25 

* 

44,277 

47.13 

* 

-23,519 

-23,519 

26.20 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

0 

0.00 

* 

0 

0 

0.00 

Wall  Cond 

9,987 

0 

9,987 

7.79 

* 

9,672 

10.30 

n 

-20,693 

-20,693 

23.05 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-3,334 

-3,334 

3.71 

Infiltration 

4,177 

4,177 

3.26 

* 

4,224 

4.50 

* 

-8,713 

-8,713 

9.71 

Sub  Total ==> 

58,082 

0 

58,082 

45.29 

* 

58,173 

61.92 

* 

-56,260 

-56,260 

62.67 

Internal  Loads 

* 

* 

Lights 

26,549 

0 

26,549 

20.70 

« 

26,549 

28.26 

0 

0 

0.00 

People 

5,460 

5,460 

4.26 

* 

2,990 

3.18 

* 

0 

0 

0.00 

Hisc 

6,232 

0 

0 

6,232 

4.86 

* 

6,232 

6.63 

* 

0 

0 

0.00 

Sub  Total==> 

38,241 

0 

0 

38,241 

29.82 

* 

35,771 

38.08 

* 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

21,198 

16.53 

* 

0 

0.00 

* 

0 

-44,221 

49.26 

Sup.  Fan  Heat 

10,713 

8.35 

* 

0.00 

* 

10,713 

-11.93 

Ret,  Fan  Heat 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total==> 

96,323 

0 

0 

128,234 

100.00 

* 

93,944 

100.00 

* 

-56,260 

-89,768 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross 

Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,652 

Main  Clg 

10.7 

128.2 

126.1 

10,043 

77.2 

57.2 

49.4 

64.1 

52.3 

48.9 

Part 

800 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

97 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

3,652  0 

0 

Totals 

10.7 

128.2 

Wall 

1,257  0 

0 

•-HEATING 

COIL  SELECTION . 

-AIRFLOWS  (cfm) 

--ENGINEERING  ( 

:hecks-- 

--TEMPERATURES  (F)--- 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

Clg  X  OA 

10.0 

Type 

Clg 

Htg 

(Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,004 

1,004 

Clg  Cfm/Sqft 

2.75 

SAD6 

65.2 

75.9 

Main  Htg 

-89.8 

10,043 

65.4 

74.7 

Inf  i  1 

198 

198 

Clg  Cfm/Ton 

939.81 

Plenum 

75.0 

70.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

10,043 

10,043 

Clg  Sqft/Ton 

341.75 

Return 

75.0 

70.0 

Preheat 

-25.0 

10,043 

65.4 

68.0 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

35.11 

Ret/OA 

77.2 

65.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

10,043 

10,043 

No.  People 

13 

Runarnd 

75.0 

70.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,004 

1,004 

Htg  X  OA 

10.0 

Fn  MtrTD 

0.4 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

2.75 

Fn  BldTD 

0.3 

0.0 

Total 

-89.8 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-24.58 

Fn  Frict 

0.8 

0.0 

It:. 
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System 


Peak 


SZ 


-  SINGLE  ZONE 


****★*******★♦**♦★*******  COOLING  COIL  PEAK  ********************************  qiq  jPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 
Outside  Air  ==> 


Mo/Hr: 
OAOB/U8/HR: 


7/16 
97/  64/  49.0 


Mo/Hr: 

OADB: 


7/17 

96 


Mo/Hr:  13/  1 
OADB:  24 


Space 

Ret.  Air 

Ret-  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

4r 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

* 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

43,919 

0 

43,919 

33.53 

ii 

42,027 

40.03  * 

-23,519 

-23,519 

28.10 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Wall  Cond 

11,201 

0 

11,201 

8.55 

* 

13,406 

12.77  * 

-20,693 

-20,693 

24.72 

Partition 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exposed  Floor 

0 

0 

0.00 

n 

0 

0.00  * 

-3,334 

-3,334 

3,98 

Infiltration 

3,684 

3,684 

2-81 

* 

3,940 

3.75  * 

-8,713 

-8,713 

10.41 

Sub  Total~> 

58,804 

0 

58,804 

44.90 

* 

59,373 

56.55  ♦ 

-56,260 

-56,260 

67.22 

Internal  Loads 

♦ 

* 

Lights 

36,396 

0 

36,396 

27.79 

* 

36,396 

34.67  ♦ 

0 

0 

0.00 

People 

5,460 

5,460 

4.17 

* 

2,990 

2-85  * 

0 

0 

0.00 

Hisc 

6,232 

0 

0 

6,232 

4.76 

* 

6,232 

5.94  * 

0 

0 

0,00 

Sub  Total j==> 

48,088 

0 

0 

48,088 

36.72 

* 

45,618 

43.45  * 

0 

0 

0,00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

15,309 

11.69 

* 

0 

0.00  * 

0 

-36,205 

43.26 

Sup.  Fan  Heat 

8,765 

6.69 

★ 

0.00  * 

8,765 

-10.47 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0-00  ♦ 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

■ff 

0.00  * 

0 

0.00 

Grand  Total==> 

106,892 

0 

0 

130,966 

100.00 

* 

104,990 

100.00  * 

-56,260 

-83,700 

100.00 

Total  Capacity 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  DB/WB/HR 


Leaving  DB/UB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


(X) 


(Tons) 

(Hbh) 

(Hbh) 

(cfm) 

Deg  F 

Deg  F  Grains 

Deg  F 

Deg  F 

Grains 

Floor 

3,652 

Main  Clg 

10.9 

131.0 

131.3 

8,217 

77.2 

58.0  53.1 

60.5 

51.9 

53.0 

Part 

1,360 

Aux  Clg 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0.0 

0.0 

ExFlr 

97 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0  0.0 

0.0 

0,0 

0.0 

Roof 

3,652 

0  0 

Totals 

10.9 

•-•HPATTUn 

131.0 

rnn  cci  err  mu _ 

Uall 

1,257 

0  0 

'AIRFLOWS  (cfm) 

--bNUlNbbKlNU  CHbUXS-- 

—TEMPERATURES  (F)-  — 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating 

Clg 

X  OA 

10.0 

Type 

Clg  Htg 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

822 

822 

Clg 

Cfm/Sqft 

2.25 

SADB 

61.7  77,2 

Main  Htg 

-83.7 

8,217  65.4 

76.0 

Infil 

198 

198 

Clg 

Cfm/Ton 

752.90 

Plenum 

75.0  70.0 

Aux  Htg 

0.0 

c 

)  0.0 

0,0 

Supply 

8,217 

8,217 

Clg 

Sqft/Ton 

334.62 

Return 

75.0  70.0 

Preheat 

-20.5 

8,217  65.4 

68.0 

Mincfm 

0 

0 

Clg 

Btuh/Sqft 

35.86 

Ret/OA 

77.2  65,4 

Reheat 

0.0 

C 

)  0.0 

0.0 

Return 

8,217 

8,217 

No. 

People 

13 

Runarnd 

75.0  70.0 

Humidif 

0,0 

c 

)  0.0 

0.0 

Exhaust 

822 

822 

Htg 

X  OA 

10.0 

Fn  MtrTD 

0.4  0.0 

Opt  Vent 

0.0 

c 

)  0.0 

0.0 

Rm  Exh 

0 

0 

Htg 

Cfra/SqFt 

2.25 

Fn  BldTD 

0.3  0.0 

Total 

-83.7 

Auxil 

0 

0 

Htg 

Btuh/SqFt 

-22.92 

Fn  Frict 

0.8  0.0 
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System  3  Peak  SZ  -  SINGLE  ZONE 

*************************  COOLING  COIL  PEAK  **********^*********************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  = 

:=> 

Mo/Hr:  7/16 

* 

Mo/Hr: 

7/19  * 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/  49.0 

* 

* 

OADB: 

91  * 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt  * 

Space  Peak 

Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot  * 

Space  Sens 

Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

(Btuh) 

(Btuh) 

(X) 

♦ 

(Btuh) 

(X)  * 

(Btuh) 

(Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Roof  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00  * 

0 

0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

0.00 

Wall  Cond 

20,994 

0 

20,994 

11.99 

* 

26,280 

17.31  * 

-35,245 

-35,245 

35.78 

Partition 

0 

0 

0.00 

* 

0 

0.00  ♦ 

0 

0 

0,00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00  * 

-4,502 

-4,502 

4.57 

Infiltration 

2,535 

2,535 

1.45 

* 

1,707 

1.12  • 

-5,034 

-5,034 

5.11 

Sub  Total ==> 

23,529 

0 

23,529 

13.44 

* 

27,987 

18.43  * 

-44,781 

-44,781 

45.46 

Internal  Loads 

★ 

* 

Lights 

20,977 

0 

20,977 

11.98 

★ 

20,977 

13.81  * 

0 

0 

0.00 

People 

1,260 

1,260 

0.72 

* 

690 

0.45  * 

0 

0 

0.00 

Hi  sc 

3,567 

0 

0 

3,567 

2.04 

* 

3,567 

2.35  * 

0 

0 

0.00 

Sub  Total==> 

25,804 

0 

0 

25,80^ 

14.74 

* 

25,234 

16.62  * 

0 

0 

0.00 

Ceiling  Load 

0 

0 

0.00 

■k 

0 

0.00  ♦ 

0 

0 

0.00 

Outside  Air 

0 

0 

0 

27,0o. 

5.46 

k 

0 

0.00  * 

0 

-53,735 

54.54 

Sup.  Fan  Heat 

0 

0.00 

* 

0.00  * 

0 

0.00 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

★ 

0.00  * 

0 

0.00 

OV/UNDR  Sizing 

98,639 

98,639 

56.35 

* 

98,639 

64.95  * 

0 

0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00  * 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00  ♦ 

* 

0 

0.00 

Grand  Total ==> 

147,972 

0 

0 

175,039 

100.00 

* 

151,860 

100.00  * 

-44,781 

-98,516 

100.00 

COOLING  COIL  SELECTION . AREAS 


Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/WB/HR 

Gross  Total  Glass  (sf) 

(X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,090 

Main  Clg 

14.6 

175.0 

173.4 

12,200 

77.2 

56.9 

47.8 

60.1 

51.2 

51.1 

Part 

0 

Aux  Clg 

0,0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

ExFlr 

131 

Opt  Vent 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

0  0 

0 

Totals 

14,6 

175.0 

Wall 

2,140  0 

0 

--HEATING  COIL  SELECTION . 

■AIRFLOWS  (cfm) 

--ENGINEERING 

CHECKS— 

—TEMPERA 

TUBES 

(F)— 

Capacity 

Coil  Airfl 

Ent 

Lvg 

Type 

Cooling 

Heating 

clg  %  OA 

10.0 

Type 

Clg 

Htg 

<Hbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

1,220 

1,220 

Clg  Cfm/Sqft 

5.84 

SADB 

62.0 

73.8 

Main  Htg 

-130.0 

12,200 

62.7 

73.8 

Infil 

114 

114 

Clg  Cfm/Ton 

836.38 

Plenum 

75.0 

70.0 

Aux  Htg 

0.0 

0 

0.0 

0.0 

Supply 

12,200 

12,200 

Clg  Sqft/Ton 

143.32 

Return 

75.0 

70.0 

Preheat 

-0.0 

12,200 

65.4 

60.1 

Mincfm 

0 

0 

Clg  Btuh/Sqft 

83.73 

Ret/OA 

77.2 

65.4 

Reheat 

0.0 

0 

0.0 

0.0 

Return 

12,200 

12,200 

No.  People 

3 

Runarnd 

75.0 

70.0 

Humidif 

0.0 

0 

0.0 

0.0 

Exhaust 

1,220 

1,220 

Htg  X  OA 

10.0 

Fn  MtrTD 

0.6 

0.0 

Opt  Vent 

0.0 

0 

0.0 

0.0 

Rm  Exh 

0 

0 

Htg  Cfm/SqFt 

5.84 

Fn  BldTD 

0.5 

0.0 

Total 

-130.0 

Auxil 

0 

0 

Htg  Btuh/SqFt 

-62.19 

Fn  Frict 

1.5 

0.0 
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BUILDING  U-VALUES 


Room 

Summr 

Number 

Description 

Part. 

ExFlr 

Sky  It 

1 

NEW  ADDITION  •  N 

0.388 

0.750 

0.000 

Zone 

1 

Total/Ave. 

0.388 

0.750 

0.000 

System 

1 

Total/Ave. 

0.388 

0.750 

0.000 

2 

NEW  ADDITION  -  S 

0.388 

0.750 

0.000 

Zone 

2 

Total/Ave. 

0.388 

0.750 

0.000 

System 

2 

Total/Ave. 

0,388 

0.750 

0.000 

3 

ORIG. 

BLDG.  -  N 

0.000 

0.750 

0.000 

Zone 

3 

Total/Ave. 

0,000 

0.750 

0.000 

System 

3 

Total/Ave. 

0.000 

0.750 

0.000 

Building 

0.388 

0.750 

0.000 

BUILDING  AREAS  -  ALTERNATIVE  1 
BASELINE  BUILDING  23642 


---  Roo 

m  U-Val 

ues  --- 

Room 

Room 

(Btu/hr/sqft/F) 

Hass 

Capac. 

Wintr 

Sumror 

Wintr 

(lb/ 

(Btu/ 

Skylt 

Roof 

Uindo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37.5 

8.15 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37.5 

8.15 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37.5 

8.15 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

42.2 

8.96 

BUILDING  AREAS 


Floor 

Total 

Exposed 

Nunber 

of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Number 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(X) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

NEW  ADDITION  •  N 

1 

1 

3,652 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

Zone 

1  Total/Ave. 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

System 

1  Total/Ave. 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

2 

NEW  ADDITION  -  S 

1 

1 

3,652 

3,652 

1,360 

97 

0 

0 

3,652 

0 

0 

1,257 

Zone 

2  Total/Ave. 

3,652 

1,360 

-  97 

0 

0 

3,652 

0 

0 

1,257 

System 

2  Total/Ave. 

3,652 

1,360 

97 

0 

0 

3,652 

0 

0 

1,257 

3 

ORIG.  BLDG.  -  N 

1 

1 

2,090 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

Zone 

3  Total/Ave. 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

System 

3  Total/Ave. 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

Bui Iding 

9,394 

2,160 

324 

0 

0 

7,304 

0 

0 

4,653 

D19-25 


Trane  Air  Conditioning  Economics 

By:  Trane  Custofner  Direct  Service  Network 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 

BASELINE  BUILDING  25642 

V 

p^ 

- a  1  d  1 

c  n 

L  U  A  u 

r  K  0  r  I  L  c 

iif- 

System  Totals 

■'c 

Percent 

--  Cooling  Load . . 

----  Heating 

1  Load 

-  Cooling  Airflow 

Heating  Airflow 

Design 

Cap.  Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton)  (%) 

(Btuh) 

m 

(Cfm) 

(X) 

<cfpi) 

(%) 

y 

/ 

0  -  5 

1.8  19 

754 

-17,446 

17 

349 

1,523.0 

0 

0 

/?S7 

0.0 

0 

0 

5  -  10 

3.6  13 

518 

-34,893 

15 

307 

3,046.0 

0 

0 

0.0 

0 

0 

10  -  15 

5.4  10 

389 

-52,339 

12 

261 

4,569.0 

0 

0 

0.0 

0 

0 

15  -  20 

7.2  7 

278 

-69,785 

11 

221 

6,092.0 

0 

0 

0.0 

0 

0 

20  -  25 

9.0  9 

353 

-87,232 

10 

216 

7,615.0 

0 

0 

jn? 

D.O 

0 

0 

25  -  30 

10.9  9 

358 

-104,678 

9 

194 

9,138.0 

0 

0 

0.0 

0 

0 

30  -  35 

12.7  9 

373 

-122,124 

11 

233 

10,661.0 

0 

0 

0.0 

0 

0 

35  -  40 

14.5  5 

187 

-139,571 

10 

215 

12,184.0 

0 

0 

0.0 

0 

0 

40  -  45 

16.3  8 

319 

-157,017 

2 

50 

13,707.0 

0 

0 

0.0 

0 

0 

•v: 

45  -  50 

18.1  4 

171 

-174,463 

0 

7 

15,230.0 

0 

0 

0.0 

0 

0 

50  -  55 

19.9  5 

213 

-191,910 

0 

6 

16,753.0 

0 

0 

0,0 

0 

0 

55  -  60 

21.7  2 

65 

-209,356 

2 

37 

18,276.0 

94 

8,256 

I'HtI 

0,0 

0 

0 

60  -  65 

23o5  1 

45 

-226,802 

0 

7 

19,799.0 

0 

0 

/orS' 

0.0 

0 

0 

65  -  70 

25.3  0 

20 

-244,249 

0 

0 

21,322.0 

0 

0 

0,0 

0 

0 

70  -  75 

27.1  0 

0 

-261,695 

0 

0 

22,845.0 

0 

0 

0.0 

0 

0 

75  -  SO 

28.9  0 

0 

-279,141 

0 

0 

24,368.0 

0 

0 

0,0 

0 

0 

so  -  85 

30.8  0 

0 

-296,588 

0 

0 

25,891.0 

0 

0 

0.0 

0 

0 

85  -  90 

32.6  0 

0 

-314,034 

0 

0 

27,414.0 

0 

0 

0.0 

0 

0 

90  -  9  5 

34.4  0 

0 

-331,481 

0 

0 

28,937.0 

0 

0 

0.0 

0 

0 

*■ 

95  -  100 

36.2  0 

0 

-348,927 

0 

0 

30,460.0 

6 

504 

0.0 

0 

0 

Hours  Off 

0.0  0 

4,717 

0 

0 

6,657 

0.0 

0 

0 

_ 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

<kU) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

28,238 

85 

260 

0 

3 

Feb 

24,822 

80 

224 

0 

3 

March 

24,340 

78 

38 

2 

2 

April 

23,243 

90 

0 

7 

0 

Hay 

30,378 

94 

0 

19 

0 

June 

33,920 

99 

0 

27 

0 

July 

35,824 

100 

0 

30 

0 

Aug 

36,333 

99 

0 

29 

0 

Sept 

29,643 

96 

0 

18 

0 

Oct 

24,715 

90 

0 

7 

0 

Nov 

23,321 

78 

60 

1 

2 

Dec 

26,730 

78 

162 

0 

2 

Total 

341,507 

100 

744 

139 

3 

Building  Energy  Consumption  =  131,991  (Btu/Sq  Ft/Year)  Floor  Area  *  9,394  (Sq  Ft) 

Source  Energy  Consumption  =  132,236  (Btu/Sq  Ft/Year) 

£  fA avv'fKy  Kw  =  4047 


Trane  Air  Conditioning  Economics 
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UTILITY  PEAK  CHECKSIMS  -  ALTERNATIVE  1 


V  600 
PACE 


UTILITY 


PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  99.8  (kW) 

Yearly  Tiiae  of  Peak  10  (hr)  7  (mo) 


Hour  10  Month  7 

Eqp.  Utility  Percnt 

Ref.  Equipment  Demand  Of  Tot 

Nun.  Code  Name  Equipment  Description  (kW)  (%) 

Cooling  Equipment 

1  EQ1070L  WTR’CLD  RECIP  >30  TOMS  36.9  36.96 


Sub  Total 
Sub  Total 

Air  Moving  Equipment 

1  SUMMATION  OF  FAN 

2  SUMMATION  OF  FAN 

3  Sl^4MATIC^  OF  FAN 

Sub  Total 
Sub  Total 
Miscellaneous 
Lights 

Base  Utilities 
Mi sc  Equipment 
Sub  Total 


36.9  36-96 

0.0  0.00 


ELECTRICAL 

DEMAND 

7.5 

7.52 

ELECTRICAL 

DEMAND 

7.5 

7.52 

ELECTRICAL 

DEMAND 

18.6 

18.65 

33.6 

33.68 

0.0 

0.00 

24.6 

24-65 

0.0 

0.00 

4.7 

4.71 

29.3 

29.36 

Grand  Total 


99.8  100.00 
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****************4r****4r*4r***4r*****4r***4r******-***«********4r*4r****************** 

A**************************************************************************** 


itft 
** 

** 

** 

**  *♦ 
***************************************************************************** 
************«*******«*****************««****************i|lt***********«******** 


TRACE  600  ANALYSIS 

by  ** 


ESOS  STUDY  AT  USMR  -  BUILDING  23642 
WHITE  SANDS  MISSILE  RANGE  NM 
US  ARMY 

EMC  ENGINEERS,  INC.  ^ 

BLDG  AUDIT  PER  SOW:  ALT  1-BSLN,  ALT2-ECO  /Ylc^OlRf  CC>  ^  A  Tt  0  KJ 

Weather  File  Code:  ELPASO.W 

Location: 


Latitude: 

31.0 

(deg) 

Longitude: 

106.0 

(deg) 

Time  Zone: 

6 

Elevation: 

3,918 

(ft) 

Barometric  Pressure: 

25,8 

(in.  Hg) 

Summer  Clearness  Nunnber: 

1.00 

Winter  Clearness  Number: 

1-00 

Summer  Design  Dry  Bulb: 

98 

(F) 

Summer  Design  Wet  Bulb: 

64 

(F) 

Winter  Design  Dry  Bulb: 

24 

(F) 

Summer  Ground  Relectance: 

0-20 

Winter  Ground  Relectance: 

0-20 

Air  Density: 

0.0653 

(Lbm/cuft) 

Air  Specific  Heat: 

0.2444 

(Btu/lbm/F) 

Density-Specific  Heat  Prod: 

0.9575 

(Btu-min./hr/cuft/F) 

Latent  Heat  Factor: 

4,214.8 

(Btu-min./hr/cuft) 

Enthalpy  Factor: 

3.9171 

(Lb-roin,/hr/cuft) 

Design  Simulation  Period:  January  To  December 
System  Simulation  Period:  January  To  December 
Cooling  Load  Methodology:  TETD/Time  Averaging 


Time/Date  Program  was  Run: 
Dataset  Name: 


9:36:21  6/19/92 

23642  .TM 
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System  1  Peak  SZ  -  SINGLE  ZONE 

COOLING  COIL  PEAK  *..*..**************************  CLG  SPACE  PEAK  *««•****•*  HEATING  COIL  PEAK 

^  -Tz-ii:  *  Mo/Hr:  6/16  *  Ho/Hr:  13/  1 

Peaked  at  Time  ==>  Mo/Hr:  7/16  nAOR. 

_  _ ^  *  nann?  07  *  OADB:  24 

Outside  Air  ==> 
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Mo/Hr:  7/16 

OADB/WB/HR:  97/  64/  49.0 


Space 

Ret-  Air 

Sens.+Lat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

43,919 

0 

Glass  Solar 

0 

0 

Glass  Cond 

0 

0 

Wall  Cond 

9,987 

0 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

4,349 

Sub  Total==> 

58,255 

0 

Internal  Loads 
Lights 

19,569 

0 

People 

5,460 

Mi  sc 

6,232 

0 

Sub  Total==> 

31,261 

0 

Latent 

(Btuh) 


Ceiling  Load 

0 

Outside  Air  . 

0 

Sup-  Fan  Heat 

Ret,  Fan  Heat 

Duct  Heat  Pkup 

OV/UNDR  Sizing 

0 

Exhaust  Heat 

Terminal  Bypass 

Grand  Totals=> 

89,516 

Total  Capacity 

(Tons) 

(Mbh) 

Main  Clg  9.2 

110.4 

Aux  Clg  0.0 

0.0 

Opt  Vent  0.0 

0.0 

Totals  9.2 

110.4 

Net  Percnt 
Total  Of  Tot 
(Btuh)  W 

0  0.00 
0  0.00 
43,919  39.79 

0  0.00 
0  0.00 
9,987  9.05 

0  0.00 
0  0.00 
4,349  3.94 

58,255  52.78 

19,569  17.73 

5,460  4.95 

6,232  5.65 

31,261  28.32 

0  0.00 

14,048  12.73 

6,817  6.18 

0  0.00 
0  0.00 
0  0.00 
0  0.00 
0  0.00 

110,380  100.00 


Space 

Sensible 

(Btuh) 

0 

0 

44,277 

0 

0 

9,672 

0 

0 

4,224 

58,173 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
50.91 
0.00 
0.00 
11.12 
0.00 
0.00 
4.86 
66.89 


. COOLING  COIL  SELECTION . 

Sens  Cap.  Coil  Airfl  Entering  OB/WB/HR 


(cfm) 

6,391 

0 

0 


Deg  F  Deg  F  Grains 


Space  Peak 
Space  Sens 
(Btuh) 
0 
0 

-23,519 

0 

0 

-20,693 

0 

-3,334 

-8,713 

-56,260 


Coil  Peak 
Tot  Sens 

(Btuh) 

0 

0 

-23,519 

0 

0 

-20,693 

0 

-3,334 

-8,713 

-56,260 

0 

0 

0 

0 

0 

-28,145 

6,817 

0 

0 

0 

0 

0 


-56,260  -77,587 


Percnt 
Of  Tot 
(X) 
0.00 
0.00 
30.31 
0.00 
0.00 
26.67 
0.00 
4.30 
11.23 
72.51 


Leaving  DB/WB/HR 
Deg  F  Deg  F  Grains 

59.7  50.1  47.1 

0.0  0.0  0.0 

0.0  0.0  0,0 


Gross  Total 
Floor  3, 


-AREAS . 

Glass  (sf)  (X) 


Main  Htg 

Aux  Htg 

Preheat 

Reheat 

Humidif 

Opt  Vent 

Total 


—HEATING  COIL  SELECTION . 

Capacity  Coil  Airfl  Ent 


-AIRFLOWS  (cfm) . 

Cooling  Heating 


-ENGINEERING  CHECKS- 


-TEMPERATURES  (F)— 


(Mbh) 

(cfm) 

Deg  F 

Deg  F 

Vent 

-77.6 

6,391 

65.4 

78.1 

Infil 

0.0 

0 

0.0 

0.0 

Supply 

-15.9 

6,391 

65.4 

68.0 

Mincfm 

0.0 

0 

0.0 

0.0 

Return 

0.0 

0 

0.0 

0.0 

Exhaust 

0.0 

-77.6 

0 

0.0 

0.0 

Rm  Exh 

Auxil 

Clg  X  OA 
Clg  Cfm/Sqft 
Clg  Cfm/Ton 
Clg  Sqft/Ton 
Clg  BtUh/Sqft 
No,  People 
Htg  X  OA 
Htg  Cfm/SqFt 
Htg  Btuh/SqFt 


10.0 

1.75 

694.80 

397.03 

30.22 

13 

10.0 

1.75 

-21.25 


Type 

Clg 

Htg 

SADB 

60.8 

79.2 

Plenum 

75.0 

70.0 

Return 

75.0 

70.0 

Ret/OA 

77.2 

65.4 

Runarnd 

75.0 

70.0 

Fn  MtrTD 

0.2 

0.0 

Fn  BldTO 

0.3 

0.0 

Fn  Frict 

0.8 

0.0 
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System  2  Peak  SZ  -  SINGLE  ZONE 

*************************  COOLING  COIL  PEAK  ********************************  CLG  SPACE  PEAK  ************  HEATING  COIL  PEAK  ******** 


Peaked  at  Time  ==> 

Mo/Hr:  7/16 

* 

Ho/Hr:  7/17 

* 

Mo/Hr:  13/  1 

Outside  Air  ==> 

OADB/WB/HR:  97/  64/49-0 

* 

* 

OADB:  96 

* 

* 

OADB:  24 

Space 

Ret.  Air 

Ret.  Air 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak  Coil  Peak 

Percnt 

Sens.+Lat. 

Sensible 

Latent 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens  Tot  Sens 

Of  Tot 

Envelope  Loads 

(Btuh) 

(Btuh) 

' ' (Btuh) 

(Btuh) 

(%) 

★ 

(Btuh) 

(%) 

* 

(Btuh)  (Btuh) 

(X) 

Skylite  Solr 

0 

0 

0 

0.00 

* 

0 

0.00 

0  0 

0.00 

Skylite  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

« 

0  0 

0.00 

Roof  Cond 

43,919 

0 

43,919 

38.04 

* 

42,027 

44.00 

* 

-23,519  -23,519 

30.31 

Glass  Solar 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Glass  Cond 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Wall  Cond 

11,201 

0 

11,201 

9.70 

* 

13,406 

14.03 

* 

-20,693  -20,693 

26.67 

Partition 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Exposed  Floor 

0 

0 

0.00 

* 

0 

0.00 

* 

-3,334  -3,334 

4.30 

Infiltration 

3,523 

3,523 

3.05 

* 

3,940 

4.12 

* 

-8,713  -8,713 

11.23 

Sub  Total ==> 

58,643 

0 

58,643 

50.79 

* 

59,373 

62.16 

* 

-56,260  -56,260 

72.51 

Internal  Loads 

* 

* 

Lights 

26,923 

0 

26,923 

23.32 

* 

26,923 

28.19 

* 

0  0 

0.00 

People 

5,460 

5,460 

4.73 

* 

2,990 

3.13 

* 

0  0 

0.00 

Misc 

6,232 

0 

0 

6,232 

5.40 

* 

6,232 

6.52 

* 

0  0 

0.00 

Sub  Total ==> 

38,615 

0 

0 

38,615 

33.45 

* 

36,145 

37.84 

* 

0  0 

0.00 

Ceiling  Load 

0 

0 

0 

0.00 

* 

0 

0.00 

* 

0  0 

0.00 

Outside  Air 

0 

0 

0 

11,381 

9.86 

* 

0 

0.00 

* 

0  -28,145 

36.28 

Sup.  Fan  Heat 

6,817 

5.90 

* 

0.00 

* 

6,817 

-8.79 

Ret.  Fan  Heat 

0 

0 

0.00 

* 

0.00 

0 

0.00 

Duct  Heat  Pkup 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

OV/UNDR  Sizing 

0 

0 

-0.00 

* 

0 

-0.00 

* 

0  0 

0.00 

Exhaust  Heat 

0 

0 

0 

0.00 

* 

0.00 

* 

0 

0.00 

Terminal  Bypass 

0 

0 

0 

0.00 

* 

* 

0.00 

* 

* 

0 

0.00 

Grand  Total ==> 

97,258 

0  0  115,456 

100.00 

* 

95,518 

100.00 

* 

-56,260  -77,587 

100.00 

Total  Capacity 

Sens  Cap. 

Coil  Airfl 

Entering  DB/WB/HR 

Leaving  DB/U8/HR 

Gross  Total  Glass  (sf)  (X) 

(Tons) 

(Mbh) 

(Mbh) 

(cfm) 

Deg  F  Deg  F  Grains 

Deg  F  Deg  F 

Grains 

Floor 

3,652 

Main  Clg  9.6 

115.5 

116.0 

6,391 

77.2  58.3  54.3 

58.3  51.3 

54.3 

Part 

1,360 

Aux  Clg  0.0 

0.0 

0.0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

ExFlr 

97 

Opt  Vent  0.0 

0.0 

0-0 

0 

0.0  0.0  0.0 

0.0  0.0 

0.0 

Roof 

3,652 

0  0 

Totals  9-6 

115.5 

Wall 

1,257 

0  0 

_ _ AfCI 

Cl  IM  1C 

_ urcTDf Mc  rurrkrc.. 

..TPMPPPATlIPPfi 

•  HEATING 

uuai.  dCLCuiiun - 

Capacity 

Coil  Airfl  Ent 

Lvg 

Type 

Cooling 

Heating  Clg 

X  OA 

10.0 

Type  Clg 

Htg 

(Mbh) 

(cfm)  Deg  F 

Deg  F 

Vent 

639 

639  Clg 

Cfm/Sqft 

1.75 

SADB  59.4 

79.2 

Main  Htg  -77.6 

6,391  65.4 

78.1 

Infil 

198 

198  Clg 

Cfm/Ton 

664.25 

Plenum  75.0 

70.0 

Aux  Htg  0.0 

0  0.0 

0.0 

Supply 

6,391 

6,391  Clg 

Sqft/Ton 

379.57 

Return  75.0 

70.0 

Preheat  -15.9 

6,391  65.4 

68.0 

Mincfm 

0 

0  Clg 

Btuh/Sqft 

31.61 

Ret/OA  77.2 

65.4 

Reheat  0.0 

0  0.0 

0.0 

Return 

6,391 

6,391  No. 

People 

13 

Runarnd  75.0 

70.0 

Humidif  0.0 

0  0.0 

0.0 

Exhaust 

639 

639  Htg 

%  OA 

10.0 

Fn  MtrTD  0.2 

0.0 

Opt  Vent  0.0 

0  0.0 

0.0 

Rm  Exh 

0 

0  Htg 

Cfm/SqFt 

1.75 

Fn  BldTD  0.3 

0.0 

Total  -77.6 

Auxil 

0 

0  Htg 

Btuh/SqFt 

-21.25 

Fn  Frict  0.8 

0.0 
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System  3 

Peak 

SZ 

*************************  COOLING  COIL 

Peaked  at  Time  = 

Mo/Hr:  7 

Outside  Air  *==> 

OADB/WB/HR:  9 

Space 

Ret.  Air 

Sens.+Lat. 

Sensible 

Envelope  Loads 

(Btuh) 

(Btuh) 

Skylite  Solr 

0 

0 

Skylite  Cond 

0 

0 

Roof  Cond 

0 

0 

Glass  Solar 

0 

0 

Glass  Cond 

0 

0 

Wall  Cond 

20,994 

0 

Partition 

0 

Exposed  Floor 

0 

Infiltration 

2,446 

Sub  Total ==> 

23,439 

0 

Internal  Loads 
Lights 

16,268 

0 

People 

1,260 

Mi  sc 

3,567 

0 

Sub  Total==> 

21,095 

0 

Ceiling  Load 

0 

0 

Outside  Air 

0 

0 

Sup.  Fan  Heat 

Ret-  Fan  Heat 

0 

Duct  Heat  Pkup 

0 

OV/UNDR  Sizing 

-2,979 

Exhaust  Heat 

0 

Terminal  Bypass 

0 

Grand  Total==> 

41,555 

0 

-  SINGLE  ZONE 


******** 


Ret.  Air 
Latent 
<Btuh) 


* 

Mo/Hr: 

7/19 

* 

Ho/Hr:  13/  1 

* 

OAOB: 

91 

* 

* 

OAOB:  24 

Net 

Percnt 

* 

Space 

Percnt 

* 

Space  Peak 

Coil  Peak 

Percnt 

Total 

Of  Tot 

* 

Sensible 

Of  Tot 

* 

Space  Sens 

Tot  Sens 

Of  Tot 

(Btuh) 

(%) 

* 

(Btuh) 

(X) 

* 

(Btuh) 

(Btuh) 

(X) 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

20,994 

37.34 

* 

26,280 

57.72 

* 

-35,245 

-35,245 

57.87 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

-4,502 

-4,502 

7.39 

2,446 

4.35 

* 

1,707 

3.75 

* 

-5,034 

-5,034 

8.27 

23,439 

41.70 

* 

27,987 

61.47 

* 

* 

-44,781 

-44,781 

73.53 

16,268 

28.94 

* 

16,268 

35.73 

* 

0 

0 

0.00 

1,260 

2.24 

* 

690 

1.52 

* 

0 

0 

0.00 

3,567 

6.35 

* 

3,567 

7.83 

* 

0 

0 

0.00 

21,095 

37.53 

* 

20,525 

45.08 

* 

0 

0 

0.00 

0 

0.00 

* 

0 

0.00 

* 

0 

0 

0.00 

7,832 

13.93 

* 

0 

0.00 

* 

0 

-16,121 

26.47 

6,828 

12.15 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0-00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

-2,979 

-5.30 

* 

-2,979 

-6.54 

* 

0 

0 

0.00 

0 

0.00 

* 

0.00 

* 

0 

0.00 

0 

0.00 

* 

0.00 

* 

* 

0 

0.00 

56,216 

100.00 

* 

45,533 

100.00 

* 

-44,781 

-60,901 

100.00 

Total  Capacity  Sens  Cap. 


-COOLING  COIL  SELECTION- 


(Tons) 

(Mbh) 

(Mbh) 

Main  Clg 

4.7 

56.2 

55.6 

Aux  Clg 

0.0 

0.0 

0.0 

Opt  Vent 

0.0 

0.0 

0.0 

Totals 

4.7 

56.2 

Coil  Airfl 
(cfm) 
3,658 
0 
0 


Entering  DB/WB/HR 


Leaving  DB/WB/HR 


Gross  Total 


-AREAS . 

Glass  (sf) 


<%> 


Deg  F 

Deg  F 

Grains 

Deg  F 

Deg  F 

Grains 

Floor 

2,090 

77.2 

57.1 

48.9 

60.1 

51.1 

50.6 

Part 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ExFlr 

131 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Roof 

Wall 

0 

2,140 

0 

0 


0 

0 


—HEATING 

COIL  SELECTION . 

Capacity 

Coil  Airfl 

Ent 

(Mbh) 

(cfm) 

Deg  F 

Main  Htg 

-130.0 

3,658 

45.7 

Aux  Htg 

0.0 

0 

0.0 

Preheat 

-0.0 

3,658 

65.4 

Reheat 

0.0 

0 

0.0 

Hunidif 

0.0 

0 

0.0 

Opt  Vent 
Total 

0.0 

-130.0 

0 

0.0 

•AIRFLOWS  (cfm) 


Lvg 

Type 

Cooling 

Heating 

Deg  F 

Vent 

366 

366 

82.8 

Infil 

114 

114 

0.0 

Supply 

3,658 

3,658 

60.1 

Mincfm 

0 

0 

0.0 

Return 

3,658 

3,658 

0.0 

Exhaust 

366 

366 

0.0 

Rm  Exh 

0 

0 

Auxil 

0 

0 

—ENGINEERING  CHECKS— 

Clg  X  OA 

10.0 

Clg  Cfm/Sqft 

1.75 

Clg  Cfm/Ton 

780.85 

Clg  Sqft/Ton 

446.25 

Clg  Btuh/Sqft 

26.89 

No.  People 

3 

Htg  X  OA 

10.0 

Htg  Cfm/SqFt 

1.75 

Htg  Btuh/SqFt 

-62.19 

•TEMPERATURES  <F)— 


Type 

Clg 

Htg 

SADB 

62.0 

82.8 

Plenum 

75.0 

70.0 

Return 

75.0 

70.0 

Ret/OA 

77.2 

65.4 

Runarnd 

75.0 

70.0 

Fn  MtrTD 

0.3 

0.0 

Fn  BldTD 

0.5 

0.0 

Fn  Frict 

1.5 

0.0 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


BUILDING  U-VALUES 


---  Roo 

m  U-Val 

ues  — 

Room 

Room 

(Btu/hr/sqft/F) 

Mass 

Capac. 

Room 

Summr 

Wintr 

Summr 

Wintr 

(lb/ 

(Btu/ 

Nunber 

Description 

Part. 

ExFlr 

Skylt 

Skylt 

Roof 

Windo 

Windo 

Wall 

Ceil. 

sqft) 

sqft/F) 

1 

NEU  ADDITION  -  N 

0.383 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37-5 

8.15 

Zone 

1 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37.5 

8.15 

System 

1 

Total /Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

37.5 

8.15 

2 

NEW  ADDITION  -  S 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

Zone 

2 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

System 

2 

Total/Ave. 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

39.4 

8.53 

3 

ORIG. 

BLDG.  -  N 

0.000 

0.750 

0.000 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

Zone 

3 

Total/Ave. 

0.000 

0.750 

0.000 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

System 

3 

Total/Ave. 

0.000 

0,750 

0.000 

0.000 

0.000 

0.000 

0.000 

0.358 

0.000 

55.6 

11.11 

Bui Iding 

0.388 

0.750 

0.000 

0.000 

0.140 

0.000 

0.000 

0.358 

0.000 

42.2 

8.96 

BUILDING  AREAS  -  ALTERNATIVE  2 
ECO  -  23642 

. BUILDING  AREAS 


Floor 

Total 

Exposed 

Number  of 

Area/Dupl 

Floor 

Partition 

Floor 

Skylight 

Ski 

Net  Roof 

Window 

Win 

Net  Wall 

Room 

Duplicate 

Room 

Area 

Area 

Area 

Area 

/Rf 

Area 

Area 

/Wl 

Area 

Nunber 

Description 

Fir 

Rm 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(sqft) 

(%) 

(sqft) 

(sqft) 

(X) 

(sqft) 

1 

NEW  ADDITION  -  N 

1 

1 

3,652 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

Zone 

1  Total/Ave. 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

System 

1  Total/Ave. 

3,652 

800 

97 

0 

0 

3,652 

0 

0 

1,257 

2 

NEW  ADDITION  -  S 

1 

1 

3,652 

3,652 

1,360 

97 

0 

0 

3,652 

0 

0 

1,257 

Zone 

2  Total/Ave. 

3,652 

1,360 

97 

0 

0 

3,652 

0 

0 

1,257 

System 

2  Total/Ave. 

3,652 

1,360 

97 

0 

0 

3,652 

0 

0 

1,257 

3 

ORIG.  BLDG.  -  N 

1 

1 

2,090 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

Zone 

3  Total/Ave. 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

System 

3  Total/Ave. 

2,090 

0 

131 

0 

0 

0 

0 

0 

2,140 

Building 

9,394 

2,160 

324 

0 

0 

7,304 

0 

0 

4,653 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

----  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%) 

(Btuh) 

(%) 

(Cfm) 

<%) 

(Cfr») 

<%) 

0  - 

5 

1o2 

18 

705 

-15,849 

15 

389 

822.0 

0 

0 

0.0 

0 

0 

5  - 

10 

2.4 

12 

486 

-31,699 

15 

377 

1,644.0 

0 

0 

0.0 

0 

0 

10  - 

15 

3.5 

7 

294 

-47,548 

13 

338 

2,466.0 

0 

0 

0.0 

0 

0 

15  - 

20 

4.7 

7 

260 

-63,397 

13 

326 

3,288.0 

0 

0 

0.0 

0 

0 

20  - 

25 

5.9 

4 

174 

-79,247 

12 

305 

4,110.0 

0 

0 

0.0 

0 

0 

25  - 

30 

7.1 

5 

193 

-95,096 

10 

251 

4,932.0 

0 

0 

0.0 

0 

0 

30  - 

35 

8.2 

4 

165 

-110,945 

10 

260 

5,754.0 

0 

0 

0.0 

0 

0 

35  - 

40 

9.4 

6 

243 

-126,795 

8 

207 

6,576.0 

0 

0 

0.0 

0 

0 

40  - 

45 

10.6 

3 

117 

-142,644 

2 

42 

7,398.0 

0 

0 

0.0 

0 

0 

45  - 

50 

11.8 

5 

200 

-158,494 

2 

48 

8,220.0 

0 

0 

0.0 

0 

0 

50  = 

55 

12.9 

4 

155 

-174,343 

0 

0 

9,042.0 

0 

0 

0.0 

0 

0 

55  “ 

60 

14.1 

3 

126 

-190,192 

0 

0 

9,864.0 

0 

0 

0.0 

0 

0 

60  - 

65 

15.3 

5 

195 

-206,042 

0 

0 

10,686.0 

0 

0 

0.0 

0 

0 

65  - 

70 

16.5 

6 

248 

-221,891 

0 

0 

11,508.0 

0 

0 

0.0 

0 

0 

70  - 

75 

17.6 

3 

127 

-237,740 

0 

0 

12,330.0 

0 

0 

0.0 

0 

0 

75  - 

80 

18.8 

2 

83 

-253,590 

0 

0 

13,152.0 

63 

5,562 

0.0 

0 

0 

80  - 

85 

20.0 

2 

91 

-269,439 

0 

0 

13,974.0 

0 

0 

0.0 

0 

0 

85  - 

90 

21.2 

2 

62 

-285,288 

0 

0 

14,796.0 

6 

504 

0.0 

0 

0 

90  - 

95 

22.3 

1 

59 

-301,138 

0 

0 

15,618.0 

0 

0 

0.0 

0 

0 

95  - 

100 

23.5 

0 

0 

-316,987 

0 

0 

16,440.0 

31 

2,694 

0.0 

0 

0 

Hours  Off 

0.0 

0 

4,777 

0 

0 

6,217 

0.0 

0 

0 

0.0 

0 

8,760 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kUh) 

<kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

24,528 

55 

282 

0 

1 

Feb 

21,397 

55 

222 

0 

1 

March 

19,691 

66 

84 

0 

1 

April 

18,669 

70 

0 

5 

1 

May 

25,075 

71 

0 

16 

0 

June 

28,795 

73 

0 

24 

0 

July 

31,119 

75 

0 

28 

0 

Aug 

31,074 

74 

0 

27 

0 

Sept 

25,105 

71 

0 

16 

0 

Oct 

19,753 

70 

0 

5 

1 

Nov 

19,362 

66 

105 

0 

1 

Dec 

22,937 

55 

185 

0 

1 

Total 

287,506 

75 

878 

123 

1 

Building  Energy  Consumption  = 

113,801 

(Btu/Sq  Ft/Year) 

Floor  Area  = 

Source  Energy  Consumption  =  114,090  (Btu/Sq  Ft/Year) 

^  =•  Sol 
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UTILITY  PEAK  CHECKSUMS  -  ALTERNATIVE  2 


UTILITY  PEAK  CHECKSUMS 


Utility  ELECTRIC  DEMAND 

Peak  Value  74o7  (kW) 

Yearly  Time  of  Peak  16  (hr)  7  (mo) 


Hour  16  Month  7 


Ecp. 

Ref.  Equipment 

Hum.  Code  Name 


Utility  Percnt 
Demand  Of  Tot 
Equipment  Description  (kW)  (X) 


Cooling  Equipment 

1  EQ1070L  WTR-CLD  RECIP  >30  TONS  34.8  46.59 


Sdb  Total 


34.8  46.59 


Sub  Total 


0.0  0.00 


Air  Moving  Equipment 

1  SUMMATION  OF  FAN 

2  SUMMATION  OF  FAN 

3  SUMMATION  OF  FAN 

Sub  Total 
Sdb  Total 


ELECTRICAL 

DEMAND 

5.6 

7.50 

ELECTRICAL 

DEMAND 

5.6 

7.50 

ELECTRICAL  DEMAND 

5.6 

7.50 

16.8 

22.50 

0.0 

0.00 

Miscellaneous 

18c4  24.62 
0.0  0.00 
4.7  6.29 
23.1  30.91 


Lights 

Base  Utilities 
Mi  sc  Equipment 
Siis  Total 


Grand  Total 


74.7  100.00 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  F  1^0^ 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hr) 

Jan 

44,083 

124 

2,743 

9 

Feb 

39,818 

124 

1,990 

8 

March 

44,604 

147 

423 

4 

April 

45,290 

166 

0 

1 

May 

61,279 

203 

0 

0 

June 

71,830 

220 

0 

0 

July 

78,442 

223 

0 

0 

Aug 

77,510 

220 

0 

0 

Sept 

60,425 

201 

0 

0 

Oct 

47,842 

182 

0 

0 

Nov 

41,083 

123 

623 

4 

Dec 

43,395 

124 

1,982 

7 

Total 

655,601 

223 

7,761 

9 

Building  Energy  Consunption  =  87,746  (Btu/Sq  FtAear)  Floor  Area  =  34,346  (Sq  Ft) 

Source  Energy  Consumption  =  88,444  (Btu/Sq  Ft/Year) 
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ELEC 

OEHANO 

GAS 

GAS  PKNO 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

85,767 

202 

270 

3 

4 

Feb 

76,782 

203 

165 

5 

3 

March 

96,605 

213 

31 

21 

2 

April 

100,600 

232 

0 

38 

0 

May 

122,311 

238 

0 

69 

0 

June 

127,978 

241 

0 

89 

0 

July 

131,267 

246 

0 

101 

0 

Aug 

135,338 

245 

0 

100 

0 

Sept 

122,125 

240 

0 

72 

0 

Oct 

109,669 

233 

0 

43 

0 

Nov 

89,264 

209 

40 

19 

3 

Dec 

86,340 

207 

160 

7 

3 

Total 

1,286,045 

246 

666 

567 

4 

Buf  Idling  Energy  Conscnption  -  111^440  (&tu/Sq  FtAeaO  Floor  Area  =  39,984  <Sq  Ft) 

Source  ErwfOy  consimption  ®  111,492  (Btu/Sq  Ft/Year) 
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Trane  Air  Condi tfooing  Economics 

By;  Trane  Cuatotner  Direct  Service  Network 


V  60 
PACE 


HOMTHLY  ENERGY  CONSUMPTION  - 

* 

. MONTHLY  energy  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  OMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(Thrm/hP) 

Jan 

77,804 

146 

2,257 

8 

Feb 

70,197 

146 

1,664 

7 

March 

78,873 

165 

512 

4 

April 

79,731 

187 

0 

1 

Nay 

93,682 

214 

0 

0 

June 

99,795 

237 

0 

0 

July 

109,089 

242 

Q 

0 

Aug 

107,256 

238 

Q 

0 

Sept 

92,024 

215 

0 

0 

Oct 

82,722 

186 

0 

0 

Nov 

75,203 

161 

680 

4 

Dec 

77,570 

'  146 

1,631 

5 

Total 

1,043,946 

242 

6.745 

8 

Building  Energy  Conaimption  ■ 

172. 

563  (8tu/Sq  Ft/Taar) 

Source  Energy  Conaunptfoo  « 

173,412  <Btu/Sq  Ft/Year) 

Floor  Area  « 


24,556  CSq  Ft) 
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Trane  Air  Condi t ion fr>g  Economics 

By:  Trane  Customer  Direct  Service  Wctwork 
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MONTHLY  ENERGY  CONSUMPTION  -  ^ 

. MONTHLY  eNERGY*  CONSUMPTION 


Et£C 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Paak 

Month 

(kuh) 

(kU) 

(Therta) 

(1000  Gt> 

(Thrm/hr) 

Jan 

36,905 

109 

621 

11 

3 

Feb 

32,836 

112 

641 

11 

3 

March 

41,217 

111 

312 

23 

2 

Apri  1 

42,615 

120 

55 

30 

1 

Kay 

50,662 

121 

0 

50 

0 

June 

54,427 

124 

0 

61 

0 

July 

56,045 

127 

0 

71 

Q 

Aug 

56,273 

126 

0 

71 

0 

Sept 

50,726 

123 

0 

53 

0 

Oct 

46,242 

118 

97 

1 

NOV 

36,863 

110 

376 

18 

2 

Dec 

36,616 

109 

679 

13 

3 

Total 

543,627 

127 

2,981 

445 

3 

Building  Energy  Consuiption 
Seuree  Energy  Contuniptien 


86,742  <BTU/Sq  Ft/Year} 
87,113  (Btu/sq  Ft/Year) 


Floor  Area 


24,827  (Sq  Ft) 


Wi<7V\,44liY  I 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


Month 

ELEC 

On  Peak 

(kWh) 

Jan 

75,189 

Feb 

68,225 

March 

74,803 

April 

68,489 

May 

87,489 

June 

107,842 

July 

111,255 

Aug 

112,459 

Sept 

83,340 

Oct 

72,773 

Nov 

68,148 

Dec 

72,323 

Total 

1,002,336 

Building  Energy  Consumption 

Source  Energy  Consimption 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

(kW) 

(Therm) 

(Thrm/hr) 

209 

3,756 

11 

209 

2,559 

10 

203 

217 

5 

230 

0 

0 

289 

0 

0 

330 

0 

0 

335 

0 

0 

325 

0 

0 

284 

0 

0 

244 

0 

0 

203 

374 

5 

209 

2,316 

8 

335 

9,222 

11 

53,167  <Btu/Sq  Ft/Year)  Floor  Area  =  81,689  (Sq  Ft) 

53,516  (Btu/Sq  Ft/Year) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

On  Peak 

Month 

(kUh) 

<kU) 

(Therm) 

(Thrm/hr) 

Jan 

19,305 

57 

452 

3 

Feb 

17,232 

57 

272 

2 

March 

19,595 

54 

0 

1 

^ril 

24,428 

99 

0 

0 

May 

34,860 

115 

0 

0 

June 

40,919 

135 

0 

0 

July 

43,200 

135 

0 

0 

Aug 

42,438 

133 

0 

0 

Sept 

33,339 

110 

0 

0 

Oct 

25,706 

97 

0 

0 

Nov 

17,784 

54 

4 

1 

Dec 

18,741 

57 

234 

2 

Total 

337,547 

135 

962 

3 

Building  Energy  Cor^umption  = 

63. 

554  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  «  63,705  (Btu/Sq  Ft/Year) 


Floor  Area  =  19,641  (Sq  Ft) 


^11 


D20-10 


Trane  Air  Conditioning  Economics 

8y:  Trane  Customer  Direct  Service  Network 

MONTHLY  ENERGY  CONSUMPTION  -  t?  A^l^U 


o 


[(a>  -  2 


MONTH 


L  Y 


ENERGY 


CONSUMPTION 


V  60 
PAGE  1 


Month 

ELEC 

On  Peak 

(kUh) 

Jan 

73,978 

Feb 

66,893 

March 

75,090 

April 

69,732 

May 

89,759 

June 

99,677 

July 

105,737 

Aug 

105,207 

Sept 

85,990 

Oct 

76,251 

Nov 

71,352 

Dec 

73,327 

Total 

992,994 

Building  Energy  Consumption 

Source  Energy  Consumption 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

<kW) 

(Therm) 

(Thrm/hr) 

188 

3,235 

9 

188 

2,316 

9 

188 

309 

4 

186 

0 

0 

260 

0 

0 

285 

0 

0 

288 

0 

0 

282 

0 

0 

246 

0 

0 

222 

0 

0 

188 

654 

5 

188 

2,297 

7 

288 

8,810 

9 

113,678  <Btu/Sq  Ft/Year) 
114,404  <Btu/Sq  Ft/Year) 


Floor  Area  =  37,563  <Sq  Ft) 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 
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QloG..  )  L  '2^ 

MONTHLY  ENERGY  CONSUMPTION  -  - - 

. MONTHLY  ENERGY  CONSUMPT 


I  0  N 


ELEC 

DEMAND 

GAS 

GAS  DMNO 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

46,224 

158 

520 

0 

6 

Feb 

41,749 

201 

281 

0 

6 

March 

57,731 

220 

0 

20 

0 

April 

68,501 

233 

0 

48 

0 

Hay 

88,392 

241 

0 

94 

0 

June 

94,585 

249 

0 

122 

0 

July 

97,242 

254 

0 

138 

0 

Aug 

100,590 

252 

0 

135 

0 

Sept 

88,716 

243 

0 

97 

0 

Oct 

74,689 

234 

0 

53 

0 

Nov 

50,767 

219 

0 

15 

0 

Dec 

46,304 

206 

200 

2 

4 

Total 

855,490 

254 

1.002 

724 

6 

Building  Energy  Consuiiption  - 

73,520  (Btu/Sq  Ft/Year) 

Floor  Area  = 

Source  Energy  Consunptfon  = 

73,596  (Btu/Sq  Ft/Year) 

'2.  rvu^-Uiy  fclivz 


A1.076  (Sq  Ft) 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 
PROJECT  TITLE:  TECH  AREA  CHILLER  PLANT  (ALT  1) 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  07/1 3/92 


REGION: 


ECONOMIC  LIFE: 


PROJECT  NO:  DACA  63-81-C-01&2 

FISCAL  YEAR:  1992 

PREPARED  BY:  A.  NIEMEYER 


1  INVESTMENT 


Ao  CONSTRUCTION  COST 

- 

$1,680,663 

B.  SIOHCOST 

(5.5%  of  1  A)  « 

$92,436 

C.  DESIGN  COST 

(6.0%  of  1A) 

$100,840 

D.  ENERGY  CREDIT  (1A  +  1B  +  1C)- 

$1,873,939 

E  SALVAGE  VALUE 

■ 

$0 

F.  TOTAL  INVESTMENT 

(ID-IE). 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

7,654 

$49,557 

15.23 

$754,749 

B.  DIST 

0 

$0 

17.28 

$0 

C,  NAT  GAS  $2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

7,654 

49,556.7 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 

> 

$98,285 

MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) » 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3Ax3A1)  = 

$1,442,816 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$100,000 

1 

0.96 

$96,000 

b.  EQUIP  REPLACEMENT  COST 

$193,500 

5 

0.80 

$154,800 

c.  EQUIP  REPLACEMENT  COST 

$713,250 

10 

0.64 

$456,480 

d  TOTAL 

$1,006,750 

$707,280 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

$249,067 

a  IF  3D1  ■>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F=: 

0.54 

e  IF  3D1b  «>  1  THEN  GO  TO  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /COSTS  {-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


$1,873,939 


$754,749 


$2,150,096 


~Tm  th^  EC  ip 


(2F3  +  3A  +  (3B1d/25))» 
(2F5  +  3C) « 
(5/1  F)  = 

(1F/4)  = 


$188,111 

$2,904,846 

1.55 
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■ 
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i 

1 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  Germany 

A- (2-^- A 


CALCULATED  BY 
CHECKED  BY  AJ 

SCALE  _ 


,  DATE  3  -n  AT.. 
.  DATE  3  »  2-0  .  S 


5. 

I  y'-m/—.  -  ^S:S^-D<r(l 


CJ2>t^fLS~r^  ^v^-r^/vx :  (::>»,iSTAu_e=o'^ 

3/ 

^  u  T  ^t^r<tr,cuiLLe^  f  tdnp^-^ 

^  I-  (  7^-r  >  «  ^  -  ' 

2-  OrNfrCiF  AamP^  \/A^VF5v;- FTV*.  Ar  2-0.2^/>/»;  = 

2--  UQ>OC(^(^  vy  ^  u  >f  !  * 

-  62S<JP/W 
O-  -a25  6p/w 

-  |A5i^0P/V) 


lA 

M 


Li 


/A 


(7,  crcrd 
27  tTtrD 
"I]  I  3to 
'2>3,  ^01) 
(^Z,  irh 


^  BcDC,  .  (CoOT)  At*-  ^  ^  *1  *- 

"6a(2-iBi>  f\  p/ Oa  O'^^ULATEH^  COA^IT 


60  ' 

f  ^trib/lb- 

^r/ 

/440' 

66<3  ' 

0)^1  6  0 

6" 

■52.^p  ' 

\  /lj=^ 

A  “ 

2.40  ' 

(T^  ^  1  A-'S'/C  F^ 

^'7AULr  ir/tSxA  \/-AL'/af,  (^  to  I  Sad  pa 

/NJTF)2^DA//JEtr7/PA-A  @  6>l1>A  .  c2.  i-4-Crcr6  FA 


A  8^  (J^ 


lb,8irj) 

l>Z>l,dLCrri 

\23^‘3<rd 

3A,S<3-d 
64,  OTJa 
I  '2. 


^  AP?=27^Z3Gs 

I,  Aee  (CbMPcJSITF  f=t6t6Ee^  UOJ/OOr  -eXT^^f^OlAT&■0  ‘ 

^mPhA&ar  (pUd-re^  f  m<TAU^ATlD/0  C&TA  BOui 

^riMAT/AJa  Auioe  rjwp  /e/an/h^D^P/J  e^iAiATi/'dc, 

CtUi  0^ ' 

2-  A^B  cr^asTs  cdhTAiK)  MAtbrAl^  ,  LA&er^  BAO/mBrJT 
But  S>0  MQ'T  (COtA'T’AnJ  Pt?.  9(2xF=tT 


hahufacturer 

CHILLER  3 

CHILLER  DRIVE 

MAX.  OUTPUT  Tons 

MAX.  OUTPUT  MBH 

MAX.  INPUT  KW  (KW/TOtJ) 

MAX.  RECOVERABLE  HEAT  MBH 
X  OF  MAX  TO  START 
ELEC.  ACCESS.  KH  (KH/TON) 

X  ACCESS.  TO  VARY  WITH  LOAD 
COHOEHSER  WATER  RANGE  F 
available  SIZES  TONS 
CORRISPOHOING  FULL  LOAD 
IHPUT_KW/TON..r-  - 


OUHHAM-BUSH 
3  STAGE  SCREW 
ELECTRIC 
500 


e,ooo 

330(.66) 

0 

10 

60(.12) 

40 


60  -  80 
130  -  900 


TRANE 
1  STAGE  SCREW 
ELECTRIC 
300 
3,800 
231(,77) 
0 
10 

36(.12), 

40 

60  -  80  ' 

100  >  300 


TRANE 

3  STAGE  CENTRIFUGAL 
ELECTRIC 
SOO 
8,000 
358(.716) 
0 
10 

60(.12) 

60-80 
100  -  1830 


-  .8 

-  •7^ 

.67 

-  .68 

X 

X  ■ 

X 

X 

X  . 

X 

X 

X 

LOAD 

INPUT 

1 

RECV. 

LOAD 

INPUT 

RECV. 

LOAD 

1NPU1 

10 

11 

0 

10  V 

0 

10 

12 

-..,20.; 

13 

0 

19  : 

0 

20 

17 

30 

16 

0 

30 

23 

0 

30 

23 

40 

24 

0 

40,;v:. 

•:  29 

••  0 

40 

32 

50  ; 

36  ;■ 

0 

"■  C  50  •: 

V37";': 

0 

50 

41 

60 

-  45  . 

0 

60 

46 

0 

60 

50*^’ 

70 

55  . 

0  . 

70  'v 

’>57  ..-.V 

0 

70 

59 

80 

70 

0  ; 

69 

-  0 

80 

70 

90 

62 

0  ‘ 

90  V 

63  ; 

0 

90 

83 

100 

100 

0  * 

100 

100 

0 

100 

95 

MANUFACTURER 
CHILLER 
CHILLER  DRIVE 
MAX.  OUTPUT  TONS 


YORK 

1  STAGE  CENTRIFUGAL 
ELECTRIC 
.500 


MAX.  OUTPUT  MBH 

MAX.  INPUT  MBH  OR  KW(INPUT/TOM) 
MAX.  RECOVERABLE  HEAT  MBH 

*  OF  MAX  TO  START 

ELEC.  ACCESS.  KM  (KW/TOH) 

*  ACCESS.  TO  VARY  WITH  LOAD 

CONDENSER  WATER  RANGE  F 
AVAILABLE  SIZES  TONS  150 

CORRESPONDING  FULL  LOAD  .74 

INPUT  PER  TON 


6,000 

ON)  350 (.7) 

.  0  ' 

10 

60(.i2) 

40 

80  -  80 ' ' 

150  -  1000 
.74  -  .73 


TRANE' 

SE  ABSORPTION 
240  F  HOT  WATER 
500 
6,000 

8,750(17.,5) 

0 

10 

80(.16) 

40' 

60  -  80 
100  -  1660 
17.5  -  17.1 


CARRIER 
SE  ABSORPTION 
STEAM 


8,000 

3,062(18.12} 

0 

10  . 
80(.16) 

40 


*  *  *  X  *  X  X 

LOAD  INPUT  RECV.  LOAD  INPUT  RECV.  LOA 

18  0  10  12  0  10 
20  22  0  20  18  0  20 

80  27  0  30  23  0  30 

°  40  31  0  40 

8®  40  0  50  40  0  50 

'  00  47  0  60  49  0  60 

2®  56  0  70  60  0  70 

8®  07  0  80  70  0  80 

8®  78  0  90  82  0  90 

^®®  81  0  100  94  0  100 

D21-7 

NOTE.  ALL  VAPOR  COMPRESSION  CHILLERS  HAVE  lOx  fwli«G  PENALTY  INCLUDED  IN  INPUT  DATA 
FULL  LOAD  INPUTS  APF  FOP  UFOTlfti  pm*  Ait  t 


X 

INPUT 
9 
17 
27 
34 
42 
53 
55 
76  ■ 
67 
100 


MflUUFACTURER 

chiller 

CHILLER  DRIVE 

max.  output  TOtlS 
max.  output  MBH 

MAX.  INPUT  MBH  OR  KW(INPUT/TOM) 
MAX.  RECOVERABLE  HEAT  MBH 
X  OF  MAX  TO  START 
ELEC.  ACCESS.  KW  (KM/TOtl) 

X  ACCESS.  TO  VARY  WITH  LOAD 
CONOEHSER  WATER  RAItOE  F 

available  size  toms 


TRAIIE 
DE  ABSORPTIOM 
STEAM 


CORRISPOHDING  FULL  LOAD 
INPUT  PER  TOM 


500 

6,000 

8.150(12.3) 
0 
10 

80(.16) 

40 

60  -  BO 
385  -  1000 


1Z.3  11.3 


HITACHI 
OE  ABSORPTION 
DIRECT  FIRED* 

500 

6,000 

(LHV)  5,868(11.74) 
0 

30  ' 
70(.14) 

40 

65-80 
100  -  1500 
11-74  -  11.7? 


tecochill 

SCREW  IHCL.  ECONOMIZER 
CAS  ENGINE 
150 
1 ,800 

(LHV)  1,245(8.3) 
653 
10 

20(.13) 
'40 

60  -  80 


■  X 

X 

X 

X 

.  X 

X 

LOAD 

IHPUT 

RECV. 

LOAD 

INPUT 

m 

10 

9 

0 

10 

18  . 

0 

r.,  .- 

20 

.15 

0 

.  20  - 

22 

0 

!  ■  30 

22 

0 

30  . 

28 ;  “ 

0 

'  40 

30 

0 

40 

34 

0 

50 

38 

0 

50 

43  . 

0 

■rC--  ■•■■'-.-V.r 

60 

48 

0 

60 

51 

0 

70  • 

56 

0 

.  70 

62 

0 

80 

67 

0 

;  80 

71 

0 

90 

78 

0 

90 

83 

0 

100 

94 

0 

100 

95 

0 

♦  INPUT  AS  EMGIME  CHILLER  IN  PC-CUBE 
BOILERS  AMO  HEATERS 


X 

X 

X 

LOAD 

INPUT 

RECV 

10 

9 

10 

20 

17 

18 

30 

23 

24 

40 

31 

32 

50 

40 

42 

60 

48 

50 

70 

60 

62 

60 

71 

72 

90 

87 

87 

100 

ICO 

100 

MANUFACTURER 
BURNER  TYPE 
MAX.  OUTPUT  MBH 
MAX.  INPUT  HBH(»WV} 
ELEC.  ACCESS.  KW 
(•*•  PUMPS  IF  REQUIRED) 


GENERIC 

ATMOSPHERIC 

30,128 

37,661 

0 


GENERIC 

POWER 

7,532 

3,415 

3,7 


PK  THERMIFIC 
POWER 
1,232 
1,520 
0.75 


HITACHI 

POWER 

6,000 

7,434 

3.0 


LOAD 

10 

INPUT 

19.0 

INPUT 

17.7 

INPUT 

14.0 

INPUT 

25.0 

20 

29.0 

26.2 

23.0 

32.0 

30 

37.0 

34.7 

32.0 

40.0 

40 

45.0 

42.6 

41.0 

49.0 

50 

54.0 

51.9 

50.5 

56.0 

60 

63.0 

60.0 

60.50 

64.0 

70 

72.0 

70.0 

70.0 

72.0 

80 

81.0 

80.0 

80.0 

81.0 

90 

100 

90;0 

100.0 

90.0 

100.0 

90.0 

100.0 

90.0 

100.0 
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Tranf.  Air  Cooditionins  Ecorioniice 

By:  Trane  Cuatomer  Direct  Service  Network 

H0l.'n;i.y  ENfRCY  COVSUHrnON  .  AITEANATIVE  1 

. HQNTHLY  enerc 


Mjrit  I 

ila  Sro  P-AGJc. 

C  \tJ  t^P  - 
CdA)O.Po<^F  — 
c  M I  ucPfi.  - 

'I  consumption . 


29.^  (CiAj 
2S-.  S' 

O.Q  IC^u/TufJ 


V  60 

pace 


Honth 


Elec  demand 

On  Peek  On  Peak  water 

(kWh)  (kw)  (1000  Gl) 


Jan 

feb 

March 

Apri  I 

Hay 

Jun« 

July 

Aug 

Sapt 

Oct 

MOV 

Dec 

Total 


313,076 

283,973 

556,592 

330,126 

408,007 

448,891 

470,093 

481,842 

397,007 

357,012 

305,963 

307,652 

4,440,255 


926 

66 

942 

64 

1,018 

116 

1,115 

209 

1,256 

500 

1,322 

721 

1,346 

646 

1,529 

804 

1,257 

515 

1,145 

237 

1,000 

101 

946 

75 

1,346 

4,255 

^  kvwn^Y  lOfJ'z 


Bultding  Energy  Constinstlon 
Source  Energy  Consmption 


49,903  (Btu/Sq  Ft/Year) 
149,723  (Btu/Sq  Ft/Year) 


Floor  Area  = 


303,662  (Sq  Ft) 


D21-9 


'  '-T  A 


^  I.J  t.i  .)  -  U  'J. 


1  '.nu  1  ».'i  ^  L  ‘r  A 


Trine  Air  COfxii  t Coning  Econcwiics 

By:  Trine  Customer  Direct  Service  Network 

EOUIPHcNT  ENERGY  CONSUMPTION  •  ALTERNATIVE  1  ~t't'C(S 


V  600 
PAGE 


equipment  energy 


CONSUMPTION 


Nef  Equip 
Nun  Code 


0  LIGHTS 

elec 

PK 

1  NISC  LD 

elec 

PIC 

2  HtSC  LD 
GAS 

P« 

3  MISC  LD 
OIL 

PIC 

4  MISC  LO 
P  STEAM 
PK 


5  MISC  LD 
P  H0TH20 
PIC 

6  MISC  LD 
P  CHILL 
PK 

1  E01Q01S 
ELEC 
Pt 

1  £05100 
ELEC 
PK 

1  EQSIOO 
WATER 
PJC 

1  EQSOOl 
ELEC 

pi: 

1  E05010 
ELEC 
PK 


Jan 


Monthly  ConsuTiption 
Har  Apr  N,y  jun* 


Sep 


Oct 


Nov 


Dec 


120688  109398 
4^*7  495.7 


126100  T 14063 

332.5  332.5 


0  0 

0.0  0,0 


0  0 

0.0  0.0 


131064  115763 

49S.7  495.7 


130921  121513 

332.5  332.5 


0  0 

0.0  0.0 


0  0 
0.0  0-0 


125876  125571 

495.7  495.7 


126511  126105 

332.5  332.5 


0  0 
OaO  0.0 


0  0 

0.0  0.0 


116073  131064 
*95.7  495.7 


123918  130921 

532.5  332.5 


0  0 
0.0  o.O 


Q  0 

0.0  0.0 


115768  125876 

495.7  495.7 


121513  128511 

332.5  332.5 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


114623  116073 
*95.7  495,7 


121056  123918 

332.5  332.5 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


Total 


1,<*7,S4t 

*95.7 


1,497,052 

332.5 


0 


0.0 


0 


0.0 


0 

QaO 

0  0  0  0 
0.0  0,0  0.0  0.0 

0 

0.0 

0 

0*0 

0 

0.0 

0 

QcO 

0 

0.0 

0 

0.0 

0 

0.0 

0  0  0  0 
0.0  0.0  0.0  0.0 

0 

0.0 

0 

0.0 

0 

0,0 

0 

0.0 

0 

0.0 

0 

0-0 

0 

0.0 

0  0  0  0 
0.0  0.0  0.0  0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

17254 

37.0 

2-STG  CTV  <555  TONS 

16100  2*048  30945  41107 
*6.0  110.8  111.0  112.8 

50723 

121.7 

58891 

129,3 

59953 

124,1 

44908 

125.4 

30542 

114,7 

21745 

93.6 

78 

4.1 

COOtlNC  TOl«ft 

19*  1604  4561  8000 
6.8  13,1  14.2  14,2 

10208 

14.2 

10548 

14.2 

10548 

14.2 

10208 

14.2 

6591 

14.2 

1182 

12.3 

66 

0.2 

COOLING  TOWEd 

^  116  167  237 

0.3  0.7  0.7  0.6 

296 

0.7 

328 

0.7 

335 

0*7 

252 

0.7 

164 

0,6 

701 

0.6 

29239 

39,3 

CHILLED  WATER  PUHP  C.V. 

26410  »239  28296  29239 
39-3  39.3  39.3  39.3 

28296 

39.3 

29239 

39.3 

29259 

39.3 

28296 

39.3 

29239 

39.3 

28296 

39.3 

18972 

25.5 

CONDENSER  WATER  PUMP  C.V. 
17136  18972  18360  18972 

25.5  25,5  25.5  25,5 

18360 

25.5 

18972 

25.5 

18972 

25.5 

18360 

25.5 

18972 

25-5 

18360 

25,5 

0 

0.0 


0  0 
0.0  0,0 


0  0 
0.0  0,0 


18404 

46.2 


414,620 

129.3 


=  "13 


i/ 


301  64,025  " 

‘i./Tii.  ' 


^  2,201 

0.3  0.7 


2’239  344,268  '' 

39.3  39.3  I 


18972 

25.5 


223,380 
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Trane  Afr  Conditioning  econoojfcs 

By:  Trane  Customer  Direct  Service  Network 

equipment  energy  consumption  -  ACTERNATIVE  1 

744  672  744  ^20 

1-0  1.0  1.0 


V  600 
PAGE  2 


I  gQ£:3oo 

elec 

PK 


744 

1.0 


2  EQ1001S 
ElEC 
PN 

2  East 00 

ELEC 

PK 

2  EQ5100 
water 

PIC 

2  EQ5001 
ElEC 
PIC 

2  EQ50T0 
ELEC 
PIC 

2  EQ53QO 
ELEC 
PIC 

EQ4000 

ELEC 

PIC 


720  744  744  y2Q  744 

^■0  1.0  1.0  1.0  1,0 


H-5TC  CTV  <555  TONS 
0  0  0 
0.0  0.0  0.0 

COOLING  TOWER 
0  0  0 

0*0  0.0  0,0 

cooling  tower 
^  0  0 
0-0  O4O  0-0 


7453 

719.5 

44638 

215.8 

73656 

260.7 

93946 

277.0 

84836 

265.9 

46721 

216,7 

12552 

140.0 

2431 

30.4 

10573 

30.4 

14765 

30.4 

17196 

30.4 

15069 

30.4 

10178 

30.4 

3858 

30.4 

43 

0.7 

263 

1.3 

425 

1.4 

517 

1.5 

469 

1.4 

264 

1.2 

73 

0.9 

720 

1.0 


0 

0.0 


0 

0.0 


6.760 

—  1.0  '1 

^-11- 

0  363,803 

0  74,070 

30.4  VL 


0 

0.0 

CHILLED  UATEH  pump  c.V. 

0  0  0  0 

0*0  0.0  0.0  0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

o.o 

0 

0.0 

0 

0.0 

CONOENSER  water  puMp  c.V. 

°  0  0  0 

0.0  0.0  0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

1-0 

COMTROL  PAHEl  C  INTERLOCK 
°  0  «0  340 

^•0  0.0  1.0  t.o 

486 

1.0 

566 

1.0, 

496 

1.0 

335 

1.0 

127 

1.0 

0  0 

0.0  0.0 


0  0 

0.0  0.0 


0  0 

0.0  0.0 


2,053 

1.5 


0 

0.0 


0 

0.0 


prevents  fan  energy 
0  0  0  0 
0-0  0,0  0.0  0.0 


0 

0.0 


0 

0.0 


[L 


0 

0.0 


0 

0.0 


0 

0.0 


0 

0,0 


0 

0.0 


0 

0.0 


0.0  1 


2,438*^ 

.0 


0 

0.0 


0 

0.0 
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CALCULATED  BY 


<c-  e 


PixMPd^^c,  {~UP  ■ 

=  ^PM  V  Hpr^fr)  X 

O  >c'  . 

*si 
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d.'T 


‘S^  lf4P' 


MSTBia  HP  '. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION: 

PROJECT  TITLE:  TECH  AREA  CHILLER  PLANT  (ALT  2) 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  07/13/92  ECONOMIC  LIFE: 


25 


PROJECT  NO: 
FISCAL  YEAR: 


OACA  63-91 -C-01 52 
1992 


PREPARED  BY:  A.  NIEMEYER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  s 
(6.0%  of  1  A)  s 
(1A+1B  +  1C)i 
1 

(1D-1E)> 


$2,378,200 

$130,801 

$142,692 

$2,651,693 

$0 

- > 


$2,651,693 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

7,410 

$47,979 

15.23 

$730,720 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

0 

$0 

19.64 

$0 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

7,410 

47,979.0 

- ^ - > 

$730,720 


3  NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 
MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 


SAVINGS  (1) 
$267,960 
$193,500 
$713,250 
$1,174,710 


(From  Table  A-2)  > 
(3Ax3Al)s 


a.  EQUIP  REPLACEMENT  COST 

b.  EQUIP  REPLACEMENT  COST 

c.  EQUIP  REPUCEMENT  COST 
d  TOTAL 

TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 
PROJECT  NON-ENERGY  TEST 
1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  *>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  3D1b  *>  1  THEN  GO  TO  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


YEAR  OF 
OCCURRENCE  (2) 
1 


5 

10 


14.68 

DISCOUNT 
FACTOR  (3) 
0.96 
0.80 
0.64 

(3A2  +  3Bd4)  = 

(2F5x0.33)  = 

(2F5  +  3D1)/1F  = 


$123,223 


$1,808,906 

DISCOUNTED 
SAVINGS  (4) 
$257,242 
$154,800 
$456,480 
$868,522 


$241,138 


0.37 


$2,677,428 


Tn-iS,  "BCD  Trig.  ^C\?  T£2 


r 


4 

5 

6 


7 


FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

TOTAL  NET  DISCOUNTED  SAVINGS 
DISCOUNTED  SAVINGS-TO-INVESTMENT  RATIO  (SIR) 
(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 
SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))  = 
(2F5  +  3C)  =« 
(5/1  F)  = 


(1F/4)» 


$218,190 

$3,408,148 

1.29 

12.15 
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Trine  Air  Conditioning  Ecooonfcs 

«y:  Trane  Customer  Direct  Service  Network 


equipment  energy  CCNSUHPTICN  -  ALTERNATIVE  ^  rve  c  r,-e 

. E  °  U  •  P  H  E  H  T  energy  CONSUMPTION 


Ref  Equfp 
Code 

0  LIGHTS 
EUC 
PJ^ 

1  HISC  LO 

hlec 

PK 

2  MISC  LP 
CAS 

PK 

3  MfSC  LD 
OIL 

p*: 

4  KISC  LD 
P  STIAH 
PK 

5  «ISC  tD 
P  HQTHPO 
PK 

6  «1SC  LO 
P  CHILL 
P< 

1  EQ7001S 

ELEC 
PIC 

1  EQ5100 
ELEC 
PK 

1  EG5100 
WATER 
PK 

1  EQ5001 
ELEC 
PIC 

1  EQ5010 

elec 

PIC 


Jo-  -  .  . . Monthly  Consuuptfon . 

Feb  Mer  Apr  Hay  June  July  Aue  e  . 

•“'ly  Aug  Sep  Oot  Nov 

r‘  rz  Tr  'z 

.w» 


°  °  0  0  0  0  0  n  o 

“-O  0-0  0.0  0.0  0  0  0  n  °  °  “ 

0.0  Q  ft  rt  n  A  A 

UaU  0,0  0_0 


0  0 
0,0  o.O 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

( 

a.( 

0  0 
0.0  OoO 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

0 

0.0 

G 

0.0 

2‘’STG  CTV  <555  TOMS 

11047  15547 

126.1  127.6 

20159 

128.9 

39194 

134.3 

49766 

138.a 

56456 

T44.5 

54875 

143.3 

40931 

141.9 

21782 

134,3 

14380 

127.9 

12278 

127,6 

COOL IMG  Tower 

3%  815 

13.6  13.6 

1678 

14.2 

4164 

14.2 

5529 

14.2 

5926 

14.2 

5714 

14,2 

5529 

14.2 

3077 

14.2 

694 

13.6 

417 

13.6 

COOLING  TOMER 

47  70 

0.7  0.7 

99 

0.7 

203 

0.7 

254 

0.7 

277 

0.7 

270 

0.7 

204 

0.7 

106 

0.7 

64 

0,7 

52 

0.7 

chilled  water  pump  c. 

rV. 

26410  29259 

39.3  59.3 

28296 

39.5 

29239 

39,3 

23296 

39,3 

29239 

39.3 

29239 

39.3 

28296 

39,3 

29239 

39.3 

28296 

39.3 

29239 

39.3^ 

COMDEMSER  WATER  PUMP 

c.v. 

2 

17156  18972 

25.5  25.5 

18360 

25.5 

18972 

25.5 

18360 

25.5 

1S972 

25.5 

18972 

25.5 

18360 

25.5 

18972 

25.5 

18360 

25.5 

18972 
25.5  ^ 

34,563  ^ 
«.2 
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Trane  Afr  Conditfoning  econc»nics 

By;  Trane  Customer  Direct  service  Network 

eOUlPHEWT  ENEftqr  COWSUMPTZOW  -  AtTERWATlVE  2^ 


/  BQS3cc> 

ELEC 

PfC 

2  EQTQOIS 
ELEC 
PIC 

2  EC5100 
ELEC 
PIC 

2  EQSIQO 

WATER 

PK 

2  E05001 
ELEC 
PK 

Z  £05010 
ELEC 
PIC 

2  £05300 
ELEC 
PIC 

1  E04000 

ELEC 
PK 


744 

1.0 

672  744  720 

1-0  1.0  1.0 

744 

1.0 

720 

1,0 

744 

1.0 

2753 

158*6 

2-STC  CTV  <5S5  joiis 
2948  9072  21425 

215.8  273.3  276.2 

70216 

2fi7.8 

1O0925 

297.4 

117310 

309.7 

334 

22.4 

COOLING  TOUEA 

373  916  2384 

26.9  29.2  30,4 

7609 

30.4 

10755 

30.4 

11940 

30.4 

U 

0.9 

COOLING  roWER 

15  47  113 

1-2  1.4  1.5 

363 

1.5 

511 

1.5 

575 

1.5 

0 

0.0 

CHILLED  UATER  RUMP  c, 
0  0  0 
0.0  0.0  0.0 

V. 

0 

0.0 

0 

0-0 

0 

0,0 

0 

0.0 

CONDENSER  WATER  POMP  c.V. 

1  0  0  0 

0.0  0.0  0.0 

0 

0.0 

0 

0.0 

31 

1.0 

CONTROL  panel  S  INTERLOCK 

29  54  90  258 

1-1  1-0  1.0  1.0 

354 

1.0 

393 

1.0 

0 

0.0 

PREVENTS  FAN  ENERGY 

0  0  0 

0-0  0.0  0.0 

0 

0.0 

0 

Q.O 

0 

0,0 

744 

1.0 

720 

1.0 

744 

1.0 

720 

1.0 

8,76fl 

^  1.0 

113837 

307.0 

72134 

304.1 

26252 

267.8 

7310 

274.2 

4096  548,278  ^ 

242 .5  309.7 

11515 

30.4 

7565 

30,4 

2947 

30.4 

610 

29.1 

57,426  ^ 

558 

1.5 

355 

1.5 

135 

1.5 

37 

1.4 

21  2,744 

1*3  1.5 

0 

0.0 

0 

0.0 

0 

Q.O 

0 

0.0 

0  0 

0.0 

0 

0 

0 

0 

0  n 

0.0 

0.0 

0.0 

0,0 

0-0  0.0 

379 

1.0 

249 

1.0 

97 

1.0 

46 

1.0 

31  2,008 

t^a  1-0 

0 

0 

0 

0 

0  rt 

0,0 

0.0 

0.0 

0.0 

0 

0.0 

fVL  O 


(VL 


ift-.y  m/I  nas  Jill,?  J'''!'''  sij.i,  ^-1.1, -i  bs7.y 


h 


cvw^. 


^  Y>i 
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building  cooling  DEMANDS  AMD 


THERMAL 


S  T 


0  R  A  G  E  -  — - 


January 


Design 


Design  Cooling  Chiller  Chiller  Storage 

OAOB  OAUB  Load  Load  Demand  Capacity 

Hour  (F)  (F)  (Ton)  (Ton)  (kW)  (Ton-Hr) 


1 

32.8 

22.9 

0.0 

2 

31.5 

21.9 

0.0 

3 

30.4 

20.9 

3.2 

4 

29.6 

20.4 

5.2 

5 

29.4 

20.0 

5.2 

6 

29.9 

20.7 

5.2 

7 

31.2 

22.0 

16.4 

8 

33.6 

24.0 

18.8 

9 

37.0 

26.5 

21.4 

10 

40.9 

28.5 

25.7 

11 

45.4 

30.7 

29.3 

12 

49.6 

34.1 

32.0 

13 

52.7 

36.1 

32.6 

14 

54.8 

36.7 

35.5 

15 

55-6 

37.2 

36.8 

16 

54.8 

36.8 

38.3 

17 

53.0 

35.6 

51.9 

18 

50.1 

34.0 

44.0 

19 

46,7 

31.7 

36.1 

20 

43.3 

29.9 

21,9 

21 

40.4 

28,1 

17.7 

22 

37.8 

26.4 

17.1 

23 

35.7 

24.9 

16.9 

24 

34.1 

23.9 

16.6 

Typical 

Cool ing 

OAOB 

OAUB 

Load 

Hour 

(F) 

(F) 

(Ton) 

1 

36.9 

28.0 

16.7 

2 

34.1 

25.7 

16,4 

3 

31.6 

23.5 

16.2 

4 

29.5 

21.9 

16.0 

5 

28.0 

20.5 

15.9 

6 

27.0 

20.1 

15.7 

7 

26.7 

20,4 

15,6 

8 

27.3 

21.4 

15.7 

9 

29.2 

23,1 

17.6 

10 

32.1 

24.4 

20.6 

11 

35.8 

26.3 

23.3 

12 

39.8 

28.8 

25.1 

13 

43.9 

31.5 

27.8 

14 

47.5 

33.8 

29.3 

0.0 

0.0 

6,000 

0.0 

0.0 

6,000 

0.0 

0.0 

6,000 

5.2 

6.6 

6,000 

5.2 

6.6 

6,000 

5.2 

6.6 

6,000 

16.4 

20.8 

6,000 

0.0 

0.0 

5,981 

0.0 

0.0 

5,960 

0.0 

0.0 

5,934 

0.0 

0.0 

5,905 

0.0 

0.0 

5,873 

0.0 

0.0 

5,840 

0.0 

0.0 

5,805 

0.0 

0.0 

5,768 

0.0 

0.0 

5,729 

0.0 

0.0' 

5,678 

0.0 

0.0 

5,634 

402.6 

284.7 

6,000 

21.9 

24.0 

6,000 

17.7 

22.3 

6,000 

17.1 

21.8 

6,000 

16.9 

21.5 

6,000 

16.6 

21.1 

_ 

6,000 

Chiller  ( 

Chiller 

Storage 

Load 

Demand 

Capacity 

(Ton) 

(ku) 

(Ton-Hr) 

16.7 

21.2 

6,000 

16.4 

20.9 

6,000 

16.2 

20.6 

6,000 

16,0 

20.3 

6,000 

15.9 

20.1 

6,000 

15.7 

20.0 

6,000 

15.6 

19.8 

6,000 

0.0 

0.0 

5,984 

0.0 

0.0 

5,967 

0.0 

0.0 

5,946 

0.0 

0.0 

5,923 

0.0 

0.0 

5,898 

0,0 

0.0 

5,870 

0.0 

0.0 

5,840 

- - -  Saturday  - 

Cooling  Chiller  Chiller 
Load  Load  Demand 
(Ton)  (Ton)  (kW) 


16.7 

16.7 

21.2 

16.5 

16.5 

20.9 

16.3 

16.3 

20.6 

16.0 

16.0 

20,4 

15.9 

15.9 

20.2 

15.7 

15.7 

20.0 

15.6 

15.6 

19.9 

15.6 

0.0 

0.0 

15.6 

0.0 

0.0 

15.7 

0.0 

0.0 

15.9 

0.0 

0.0 

16.2 

0.0 

0.0 

16.4 

0.0 

0.0 

16,6 

0.0 

0.0 

Storage 

Capacity 

(Ton-Hr) 


6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

5,984 

5,969 

5,953 

5,937 

5,921 

5,905 

5,888 


D22-10 


/v-u-r.  ^*^*2, 


“•0  5,871 
0.0  5,854 
0.0  S,837 


D22-11 


Tran^  Air  Conditioning  Economics 

By:  Trano  Customer  Direct  Service  Network 

COLD  THIRHAL  storage  -  ALTERNATIVE  ^2- 


V  600 
PAGE  5 


Hour 


.  Weekday  -- 

TypJCBl  Cooling  ChJUor  Chfllor 
OAca  oAv®  Load 
(f)  <F) 


CTofiJ 


Load 

<Ton3 


Demand 

CkW) 


18  52,6  37,9 

36,8 

19  51. 

6  38.7 

39.6 

20  50. 

1  38.3 

30.1 

21  43, < 

0  3r.o 

26.6 

22  45e! 

5  35.2 

24.7 

23  4J.; 

f  32.9 

22.6 

24  39.8  30.3 

22.0 

Typical 

Cooling 

OAOB 

0AW3 

Load 

Hcur 

(F) 

CF) 

CTon) 

1 

36,9 

28.0 

16.7 

2 

34,1 

25.7 

16.5 

3 

31.6 

23.5 

16.3 

4 

29,S 

21.9 

16.0 

5 

28,0 

20.5 

15.9 

6 

27.0 

20.1 

15.7 

7 

26.7 

20,4 

15,6 

8 

27.3 

21.4 

15.6 

9 

29.2 

23.1 

15.6 

10 

32.1 

24.4 

15.7 

11 

35. 8 

26,3 

15.9 

12 

39.8 

26.8 

16.2 

13 

43.9 

31.5 

16.4 

14 

47o5 

33.8 

16.6 

15 

50,4 

35.9 

16,9 

16 

52.3 

37.3 

17.1 

17 

52.9 

37.7 

17,3 

18 

52.6 

37.9 

17,4 

19 

51.6 

38.7 

17,5 

20 

50e1 

38.3 

17,4 

2t 

48.0 

37.0 

17.4 

22 

45.5 

35,2 

17.2 

0,0 

334,9 

30.1 

26.6 

24.7 

22.6 

22.0 


0,0 

242,3 

27.3 

25.9 

25.1 

24.2 
24.0 


Sunday 


23 

24 


42.7 

39.8 


32,9 

30.3 


17.0 
16. a 


Load 

<Ton) 

16.7 

16.5 
16.3 
16.0 
15-9 

15.7 

15.6 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
O.G 
0.0 
0,0 
0.0 

198.2 

17.4 

17.4 

17.2 
17.0 
16.8 


Oofnand 

<kW) 

21.1 

20.9 
20.6 
20.4 
20.2 
20.0 

19.9 
0.0 
0,0 
0.0 
0.0 
Q.O 
0.0 
0.0 
0.0 
OoO 
OcO 
0.0 

159.3 

22.1 

22.0 

21,9 

21.6 

21.4 


Saturday  - 

Stofag,  Cooling  Chiller  Chiller 
Cepactty  toed  Load  Oenund 
<Ton-Hr}  (Too)  (Ton)  (kv) 


S.705  17.4 

6,000  17,5 
6,000  17.4 
6,000  17.4 
6.000  17.2 
6.000  17.0 
6,000  16.8 


Storage 

Cooling 

Capacity 

Load 

<Ton-Hr) 

(Ton) 

6.000 

16.6 

6,000 

16.4 

6,000 

16,2 

6,000 

16.0 

6,000 

15.9 

6,000 

15.7 

6,000 

15,6 

5,984 

15.7 

5,969 

17.6 

5,953 

20.6 

5,937 

23,3 

5,921 

25.1 

5.905 

27.8 

5,888 

29.3 

5.871 

31.9 

5,854 

33,2 

5.837 

33.9 

5,819 

34.1 

6.000 

34.1 

6,000 

21,6 

6,000 

18.6 

6,000 

17.2 

6.000 

17.0 

6.000 

16.8 

0,0 

0.0 

198.2 

159,3 

17.4 

22.1 

17.4 

22.0 

17.2 

21.9 

17.0 

21.6 

I6.a 

21.4 

nonaay  •--- 

Chiller 

Chi  Her 

Load 

Demand 

(Ton) 

(kW) 

16.6 

21.1 

16.4 

20c9 

16.2 

20.6 

16.0 

20,3 

15.9 

20.1 

15.7 

19.9 

15.6 

19,8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

0.0 

0.0 

0.0 

326.8 

237.6 

21,6 

23,8 

18.6 

22.6 

17,2 

21,8 

17.0 

21.6 

16.8 

21.3 

Storage 

Capacity 

(Ton-Hr) 

5,819 

6,000 

6,m 

6,000 

6,000 

6,000 

6,000 


Storage 

Capacity 

(Ton-Hr) 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

5,984 

5,967 

5,946 

5,923 

5,898 

5,870 

5,841 

5,809 

5,775 

5,741 

5,707 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 
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Trane  Alp  Conditfonino  Economics 

By:  Trane  Customer  Direct  Service  Network 

COtD  TWERHAl.  STORAGE  -  ALTERNATIVE  ^2-< 


B  U  I  L  0  I  M  e 
July 


cooling  demands  a 


N  0 


thermal  ST 


. .  Design  — 

Coolinj  Chiller  Chiller 


Storage 


Design 


QAOB 

DAUB 

Hour 

<F> 

(F) 

1 

79.1 

56,4 

2 

78.0 

55.8 

3 

77.2 

5S,S 

4 

76.5 

55,1 

5 

76.3 

55.9 

6 

76e7 

56.8 

7 

77.8 

57.7 

8 

79.8 

57.9 

9 

82.6 

59.0 

10 

85.8 

60.3 

11 

89-5 

61.3 

12 

93.0 

62,7 

13 

95.6 

63.5 

14 

97.3 

63.9 

15 

98.0 

64.0 

16 

97,3 

63.6 

17 

95.8 

62.6 

18 

93.4 

61.3 

19 

90,6 

60.1 

20 

87.8 

58,5 

21 

85.4 

57,9 

22 

83.2 

57.5 

23 

81.5 

57.3 

24 

60.2 

56.9 

Load 

Load 

(Ton) 

(Ton) 

210.2 

550.0 

184,9 

550.0 

156.9 

550.0 

136,6 

550.0 

12A.2 

550.0 

11S.1 

550.0 

U9.3 

550.0 

200.3 

0.0 

3ia,? 

0.0 

396.4 

0.0 

467.7 

0.0 

517.6 

0.0 

541. 1 

0.0 

559.7 

0.0 

568.6 

0,0 

577.2 

0.0 

538.7 

0.0 

500.2 

Q.O 

473.8 

550.0 

397.9 

550.0 

357.0 

550.0 

318.5 

550.0 

275.1 

550.0 

243.4 

550.0 

Demand  Capacity 
<l:U)  (Tof»‘Hr) 

418.8  3,529 

417.3  3,894 

416.8  4,287 

415.7  4.701 
5,126 

419.8  5.561 

422.1  5,962 

0.0  5,762 

0.0  5,443 

0.0  5,047 

0-0  4,579 

0.0  4.061 

0.0  3,520 

0.0  2,961 

0.0  2,392 

0.0  1,815 

0.0  1,276 

0.0  776 

428.8  852 

424.3  1.004 

422.6  1.197 

421.6  1.429 

421.0  1,704 

420.0  2,010 


Hour 

Typical 
DAOS  DAWS 

Cooling 

Load 

Chiller  chiller 
Load  Demand 

(F) 

(f) 

(Ton) 

(Ton) 

<kW) 

1 

79,5 

63.5 

199.1 

550.0 

439,4 

2 

77.5 

62.1 

176.8 

550.0 

434.9 

3 

73.7 

61.1 

156,1 

550,0 

431,8 

4 

74.4 

60.2 

130.3 

550,0 

429,  T 

5 

73.6 

60.9 

115.9 

550.0 

431.2 

6 

73.4 

61.6 

103,6 

550.0 

433.3 

7 

75.9 

62,1 

137.0 

550.0 

434.9 

8 

75.4 

61.8 

189.5 

0.0 

0.0 

9 

?7,9 

62.6 

303.9 

0.0 

0.0 

10 

80.9 

63.8 

367,0 

0.0 

0.0 

11 

84,3 

64.4 

429.8 

0,0 

0,0 

12 

87.6 

65.8 

476,3 

0.0 

0.0 

13 

90.7 

66.9 

504.4 

0.0 

0.0 

14 

93.1 

67.6 

525.9 

0,0 

0.0 

Storage 

Capacity 

<Ton-Hp) 


2.3^t 

2,734 

3,128 

3,548 

3,982 

4,428 

4,841 

4,652 

4,348 

3,981 

3,551 

3,075 

2,571 

2,045 


. Saturday  - 

Cooling  Chiller  Chiller 
Load 


(Ton) 

217.8 

184,4 

162.7 

136,6 

121.1 

108.3 

lOlel 

114.0 

175.3 

216.2 

265.8 

305.3 
297.0 
310.2 


load 

(Ton) 

550.0 

550.0 

550.0 

5S0.0 

550.0 

550.0 

550.0 

0.0 

0.0 

0.0 

Q.O 

0.0 

0.0 

0.0 


Demand 

(kU) 

439.4 

434.9 

431.8 

429.1 

431.2 

433.3 

434.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Storage 

Capacity 

(Ton-Hr) 

1,599 

1,964 

2,352 

2,765 

3.194 

3,636 

4,085 

3,971 

3,795 

3,579 

3,313 

3,008 

2,711 

2,401 
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- TTTTTJ - 


L  }L  L  L.v<ji^Nt.i:.K^ — ioul  roryter 


15 

94.6 

6a.3 

539.6 

OcO 

0.0 

1,505 

16 

95.1 

66.6 

552.9 

0.0 

0.0 

952 

17 

94.9 

68.4 

514.1 

0.0 

0.0 

438 

319.7 

327.5 

341.9 


0.0 

0.0 


0.0 


0.0 

0.0 

0.0 


2,oai 

1,753 

1,412 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


COLO  THERMAL  STORAGE  -  ALTERNATIVE  2. 


Ueekday  .  Saturday 


Typical 

Cool ing 

Chiller 

Chiller 

Storage 

Cool ing 

Chi  1 ler 

Chiller 

Storage 

OADB 

OAWB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

(F) 

(F) 

(Ton) 

(Ton) 

<kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

18 

94.1 

67.9 

476,6 

38.6 

34.0 

0 

343.8 

0.0 

0.0 

1,068 

19 

92.8 

67.8 

457.8 

550.0 

454.2 

92 

345.7 

550.0 

454.2 

1,272 

20 

91.0 

66.7 

382.9 

550.0 

450.3 

259 

326.9 

550.0 

450.3 

1,495 

21 

89.0 

66.7 

344.1 

550.0 

450.3 

465 

303.4 

550.0 

450.3 

1,742 

22 

86.7 

66.5 

313.0 

550.0 

449.6 

702 

282.7 

550.0 

449.6 

2,009 

23 

84.3 

66-1 

282.7 

550.0 

448.2 

970 

261.0 

550.0 

448.2 

2,298 

24 

81.8 

65.0 

253.2 

550.0 

444.4 

1,266 

228.8 

550.0 

444.4 

2,619 

Typical 

Cooling 

Chiller 

Chiller 

Storage 

Cooling 

Chiller 

Chiller 

Storage 

OAOB 

OAWB 

Load 

Load 

Demand 

Capacity 

Load 

Load 

Demand 

Capacity 

Hour 

<F) 

<F) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

(Ton) 

(Ton) 

(kW) 

(Ton-Hr) 

1 

79.5 

63.5 

203.8 

550.0 

439.4 

2,966 

211.6 

550.0 

439.4 

4,595 

2 

77.5 

62.1 

176.4 

550.0 

434.9 

3,339 

180.0 

550.0 

434.9 

4,965 

3 

75.7 

61.1 

153.4 

550.0 

431.8 

3,736 

153.2 

550.0 

431.8 

5,362 

4 

74.4 

60.2 

136.7 

550.0 

429.1 

4,149 

132.7 

550.0 

429.1 

5,779 

5 

73.6 

60.9 

121.2 

550.0 

431.2 

4,578 

117.2 

338.3 

257.3 

6,000 

6 

73.4 

61.6 

108.4 

550.0 

433.3 

5,019 

104.5 

104.5 

67.3 

6,000 

7 

73.9 

62.1 

101.1 

550.0 

434.9 

5,468 

138.1 

138.1 

91.8 

6,000 

8 

75.4 

61.8 

114.0 

0.0 

0.0 

5,354 

190.9 

0.0 

0.0 

5,809 

9 

77.9 

62.6 

138.1 

0.0 

0.0 

5,216 

305.1 

0.0 

0.0 

5,504 

10 

80.9 

63.8 

170.2 

0.0 

0.0 

5,046 

367.8 

0.0 

0-0 

5,136 

11 

84.3 

64.4 

211.1 

0.0 

0.0 

4,835 

430.7 

0.0 

0.0 

4,706 

12 

87.6 

65.8 

241.8 

0.0 

0.0 

4,593 

476.7 

0.0 

0.0 

4,229 

13 

90.7 

66.9 

270.9 

0.0 

0.0 

4,322 

504.7 

0.0 

0.0 

3,724 

14 

93.1 

67.6 

293.0 

0.0 

0.0 

4,029 

526.2 

0.0 

0.0 

3,198 

15 

94.6 

68.3 

311.1 

0.0 

0.0 

3,718 

539.8 

0.0 

0.0 

2,658 

16 

95.1 

68.6 

327.5 

0,0 

0.0 

3,391 

552.9 

0.0 

0.0 

2,105 

17 

94.9 

68,4 

341.9 

0.0 

0.0 

3,049 

514.2 

0.0 

0.0 

1,591 

18 

94.1 

67.9 

343,8 

0.0 

0.0 

2,705 

476.6 

0.0 

0.0 

1,114 

19 

92.8 

67.8 

345.6 

550.0 

454.2 

2,909 

457.8 

550.0 

454-2 

1,207 

20 

91.0 

66.7 

326.9 

550.0 

450.3 

3,132 

382,9 

550.0 

450.3 

1,374 

21 

89.0 

66.7 

303.4 

550.0 

450,3 

3,379 

344.1 

550.0 

450.3 

1,580 

22 

86.7 

66.5 

282.7 

550.0 

449.6 

3,646 

313.0 

550.0 

449.6 

1,817 

23 

84.3 

66.1 

260,9 

550.0 

448.2 

3,935 

282,7 

550,0 

448.2 

2,084 

24 

81.8 

65.0 

228.8 

550,0 

444.4 

4,256 

253.2 

550.0 

444.4 

2,381 
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Thermal  Energy  Storage  Systems 
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Thermal  Storage  Application!  Research  Center 
University  of  Wisconsin  -  Madison 
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accommodate  this. 
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phase-change  temperatures,  can  be  selected  as  the 
storage  medium.  One  freezes  at  47°  the  other  at  41°. 


Demand  &  Energy  of  Thermal  Storage  Technologies^^  ^ 


Costs  of  Thermal  Storage 
Systems 
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plant.  The  harvester  does.  The  harvester  system  is  a 
completely  packaged  unit  and  includes  a  storage  tank. 

All  costs  assume  an  "easy"  installation,  the  storage  system 
located  immediately  adjacent  an  outside  equipment 
room  wall. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE;  TECH  AREA  CHILLER  PLANT  (ALT  3) 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  11/11/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 


A.  CONSTRUCTION  COST 

$4,813,733 

B.  SIOHCOST 

(5.5%  of  1A)  « 

$264,755 

C.  DESIGN  COST 

(6.0%  of  1A)- 

$288,824 

D.  ENERGY  CREDIT 

(1A+1B  +  1C)- 

$5,367,312 

E.  SALVAGE  VALUE 

m 

$0 

F.  TOTAL  INVESTMENT 

(1D-1E)- 

- > 

ENERGY  SAVINGS  (+)  /  COST  (-) 

FUEL  TYPE  FUEL COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR  (2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC  $6.48 

6,146 

$39,796 

15.23 

$606,091 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS  $2.21 

(57,062) 

($126,244) 

19.64 

($2,479,432) 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

(50,916) 

(86.448.1) 

- > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 

« 

$84,043 

MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

(From  Table  A-2) « 

14.68 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3AX3A1)- 

$1,233,751 

B.  NON-RECURRING  (+/-) 

ITEM 

YEAR  OF 

DISCOUNT 

DISCOUNTED 

SAVINGS  (1) 

OCCURRENCE  (2) 

FACTOR  (3) 

SAVINGS  (4) 

a.  EQUIP  REPLACEMENT  COST 

$100,000 

1 

0.96 

$96,000 

b.  EQUIP  REPLACEMENT  COST 

$193,500 

5 

0.80 

$154,800 

c.  EQUIP  REPLACEMENT  COST 

$713,250 

10 

0.64 

$456,480 

d  TOTAL 

$1,006,750 

$707,280 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

(3A2  +  3Bd4)  = 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 

(2F5X0.33)* 

($618,202) 

a  IF  3D1  =>  3C  THEN  GO  TO  4 

b  IF  3D1  <  3C  THEN  CALCULATE  SIR 

(2F5  +  3D1)/1F  = 

-0.46 

c  IF3D1b=>1  THENG0T0  4 
d  IF  3D1b  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO- INVESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB)  YRS 


(2F3  +  3A-»'(3B1d/25))  = 
(2F5  +  3C)  = 
(5/1  F)  = 

(lF/4)  = 


DACA  63-91 -C-0 162 
1992 

T,  FORSTER 


$5,367,312 


($1,873,341) 


$1,941,031 


$37,865 

$67,690 

0.01 

142 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range 
PROJECT  TITLE:  TECH  AREA  CHILLER  PLANT  (ALT  3) 
DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  1 1/1 1/92 


REGION: 


ECONOMIC  LIFE  25 


PROJECT  NO:  DACA63-81-Oei52 

FISCAL  YEAR:  1992 

PREPARED  BY:  T.  FORSTER 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 
E  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  I 
(6.0%  of  1/g  > 
(1A+1B  +  1C)« 

I 

(ID -IQ. 


$4,364,483 

$240,047 

$261,870 

$4,866,410 

$0 

- 


$4,866,410 


2  ENERGY  SAVINGS  (+)  /  COST  (-) 


FUEL  TYPE 

FUEL COST 

SAVINGS 

ANNU/U.$ 

DISCOUNT 

DISCOUNTED 

$A/IBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A. 

ELEC 

$6.48 

2,845 

$18,420 

15.23 

$280,543 

B. 

DIST 

0 

$0 

17.28 

$0 

C. 

NAT  GAS 

$2.21 

(50,716) 

($112,204) 

19.64 

($2,203,688) 

D. 

PAPER 

0 

$0 

$0 

E. 

COAL 

$0 

16.22 

$0 

F. 

TOTAL 

(47,871) 

(93,783.7) 

— — - > 

($1,923,145) 


3  NON-ENERGY  SAVINGS  (+)  /COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 
MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 


SAVINGS  (1) 

a.  EQUIP  REPLACEMENT  COST  $100,000 

b.  EQUIP  REPUCEMENT  COST  $193,500 

c.  EQUIP  REPLACEMENT  COST  $713,250 

d  TOTAL  $1,006,750 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJ  ECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF  301b  =>  1  THEN  GO  TO  4 
d  IF  301  b  <  1  THEN  PROJECT  DOES  NOT  QUAUFY 


(From  Table  A-2)  * 
(3Ax3A1)3 


YEAR  OF 
OCCURRENCE  (2) 
1 


DISCOUNT 
FACTOR  (3) 
0.96 
0.80 
0.64 

(3A2  +  3Bd4)s 
(2F5x0.33)« 
(2F5  +  3D1)/1F« 


$22,033 


$323,444 

DISCOUNTED 
SAVINGS  (4) 
$96,000 
$154,800 
$456,480 
$707,280 


($634,638) 


$1,030,724 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3B1d/25)): 

(2F5  +  3C) » 
(5/1  F)  = 


($31,481) 

($892,421) 

-0.18 
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EMC  ENGINEERS,  INC. 
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CHECKED  BY  . 
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DATE 


DATE 
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SCALE  . 
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EMC  ENGINEERS.  INC. 

Denver  •  Colorado  Springs  •  Atlanta  •  West  Germany 
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GAS  TURBINE 
PRODUCTS 


MODEL  GT-500 
GAS  TURBINE 
GENERATOR  SET 


BY 


STEWART  &  STEVENSON  SERVICES 


Specifications 

ENGINE 

GENERATOR 

Manufacturer . 

. Garrett  Corporation 

Type . 

. Drip  Proof 

Type . 

.  .Single  Shaft  Gas  Turbine 

KW . 

. “515  KW 

Engine  Rotor  Speed  .... 

. 41,730RPM' 

Power  Factor . 

. 0.8 

Main  Output  Speed . 

. 1500/1 800  RPM 

Voltage . 

. As  required 

Compressor  Type  . 

. . .  .Two  stage,  Centrifugal 

Phase . 

. 3 

Compression  Ratio . 

. 11:1 

Frequency  . 

. 50/60  Hertz 

Turbine  Type . 

. Three  stage,  Axial 

RPM . 

. 1500/1 800  RPM 

Combustor  Type . 

Rating: 

. Single  can 

Exciter . 

. Brushless 

‘Stand-by . 

. 800  HP  (597  KW) 

‘Continuous . 

. 735  HP  (548  KW) 

Airflow:  At  Continuous  Rating 

Inlet . 

.  ...6100CFM  (7.76  Ibs/sec) 

Exhaust . 

. .  .16100  CFM  (7.89  Ibs/sec) 

Exhaust  Temp . 

. 925 ‘‘F 

Unit  Weight  (dry) . 

. 10,000  lb. 

‘Ratings  are  based  on  plus  or  minus  5%  performance  at  sea  level  and  59®F  (15®C)  conditions  without  generators  and 

duct  losses. 

“Continuous  rating  based  on  94%  generator  efficiency. 

_ d 
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STANDARD  EQUIPMENT 


OPTIONAL  EQUIPMENT  (Continued) 


Garrett  IM-831  gas  turbine  with  integral  gearbox  and  cou¬ 
plings 

515  KW  continuous  duty  rating  brushless  type  generator 
480  V,  3P,  60  Hz 

Lube  OH  System  -  Self  contained  within  package  except  cooler 
Lube  Oil  Cooler:  Water-to-oil  Shell  and  Tube  type  for  remote 
mounting 

Skid:  I-Beam  construction,  all  customer  connections  at 
turbine  end 

Turbine  controls  and  batteries  for  location  in  customer 
control  room 
Two  Stage  air  Inlet  filter 
Air  Inlet  silencer 
Turbine  exhaust  expansion  joint 
Natural  Gas  Fuel  System:  200-210  PSIG  required 
24  VDC  Electrical  Starting  System 

Full  load  unit  performance  test  (with  contract  switchgear  If 
desired) 

Enclosure:  Indoor  and  outdoor  installation  w/sound  attenuation 


OPTIONAL  EQUIPMENT  (Partial  List) 

Pneumatic  Starting  System:  Air  or  Natural  Gas  50-150  PSIG 
Required,  1500  SCFM/Start 

Exhaust  Silencer 

Generator  set  switchgear  with  paralleling  features  and  circuit 
breaker 

Fire/Gas  extinguishing  and  detection  system 
Liquid  Fuel  System 

Diesel  #1,  Diesel  #2,  Kerosene,  propane 


Dual  Fuel  System:  Liquid/natural  gas;  auto  switchover 
without  loss  of  power  during  normal  operation  in  the 
event  that  primary  source  of  fuel  is  lost. 

Waste  Heat  Recovery  Systems: 

Steam  Production 

Refrigeration 

Desalination 


TYPICAL 

GARRETT  831  GAS 
TURBINE  GENERATOR  SET 


Specifications  and  information  contained  in  this  brochure  subject  to  change  without  notice. 


STEWART  &  STEVENSON  SERVICES,  INC. 
World  Headquarters:  2707  N.  Loop  West 
Mailing  Address:  RO.  Box  1637 
Houston,  Texas  77251-1637,  (713)  868-7700 


Offices:  Amarillo,  Beaumont,  Corpus  Christi,  Dallas,  Harlingen, 
Houston,  Lubbock,  Odessa,  San  Antonio,  Wichita  Falls,  TX; 
New  Orleans,  LA;  Denver,  CO;  Albuquerque,  Farmington,  NM; 
Casper,  WY;  Arlington,  VA;  San  Francisco,  CA;  Caracas; 
Maracaibo;  Hong  Kong;  Al  Khobar,  Saudia  Arabia. 


SS*GT-03  (1/89) 


FAMOUS  FOR  SERVICE  AROUND  THE  WORLD 
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KW  al  GENERATOR  TERMINALS 


STEWART  &  STEVENSON 


( 


GARRETT  IM  831  GAS  TURBINE 
PERFORMANCE  CHARACTERISTICS 
OPERATION  AT  SEA  LEVEL  NO  INLET/EXHAUST  LOSSES 


FOR  LIQUID  FUEL  Gaseous  Fuel 

DERATE  POWER  4%  M«*»  Flow.  Ips/see  „ 

-  Fuel  Flow.  MMBTU/HR 

- Exhaust  Gas  Temp.  (egt),®F 


- D23-ia 


CORRECTION  FACTOR  CORRECTION  FACTOR 
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COPPUS  STEAM  TURBINE  SELECTION 


Sands 

xfinagordo,  N.M. 

Attn:  EMC  Engineers 

Date: 

Customer  ref: 
User: 

Driven  equip: 
Coppus  ref: 
Agent: 

11-06-1992 

Tom  Forster,  PhD,  P.E 

Steam  Drive  Chillers 
Fry  Equipment 

Lou  Grounds 

TURBINE  DATA: 

Item  no. 

Frame  size 

RLA  23L 

STEAM  CONDITIONS:  . .  , 

Units 

Norm  . 

Inlet  press. 

125 

psig 

Inlet  temp. 

360 

"F 

Exhaust  press. 

0 

psig 

PERFORMANCE; 


HP 

Speed 

St. rate 

Flow 

Exh .  temp 

HV 

rpm 

Ib/hp/hr 

Ib/hr 

op 

closed 

158 

3600 

39.8 

6281 

212 

1 

104 

3600 

40.2 

4184 

212 

5 

52 

3600 

41.4 

2150 

212 

9 

CONSTRUCTION: 

LIMITS: 

Construction 

200 

Potential 

Inlet  size 

3 

in. 

Max.  Power: 

214 

HP 

Exhaust  size 

8 

in. 

Shaft  size 

2.125 

in. 

Hand  valves 

9 

COMMENTS : 


Ver. 1.0, 1987 
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COPPUS  STEAM  TURBINE  SELECTION 


White  Sands 
Almagordo,  N.M. 


Attn:  EMC  Engineers 


Date: 

Customer  ref: 
User: 

Driven  equip: 
Coppus  ref: 
Agent: 


11-06-1992 

Tom  Forster,  PhD,  P.E 

Steam  Drive  Chillers 
Fry  Equipment 
Lou  Grounds 


TURBINE  DATA: 
.Item  no. 

Frame  size. 

STEAM  CONDITIONS: 


RLHA  24 


Norm 

Units 

Inlet  press. 

125 

psig 

Inlet  temp. 

360 

Exhaust  press. 

0 

psig 

PERFORMANCE: 

HP 

Speed 

St . rate 

Plow 

Exh . temp 

HV 

rpin 

Ib/hp/hr 

Ib/hr 

*F 

closed 

320 

3600 

32.2 

10307 

212 

0 

m 

211 

3600 

33.0 

6956 

212 

2 

106 

3600 

39,5 

4189 

212 

2 

CONSTRUCTION: 

LIMITS: 

Construction 

200 

Potential 

Inlet  size 

4 

in. 

Max. 

Power: 

480 

HP 

Exhaust  size 

10 

in. 

Shaft  size 

2.5 

in. 

Hand  valves 

2 

COMMENTS: 

<Consult  factory  for 

‘  hand  valve 

selection> 

Ver. 1.0, 1987 


■  ‘IM. 


1  Iv  i 


I  i  I  .I,.'*  I 


rurm  iw.  oubi-i 

Industrial  Packaged  Chillers 
IPCX  Water-Cooled  « 
120  Thru  750  Tons 

R22  Rotary  Screw  Compressors 


INDUSTRIAL  REFRIGERATION  DIVISION 
Products  That  Perform.  By  People  Who  Care. 


HORSEPOWER  PER  TON 


selection  procedure 


UNIT  SELECTION  -  Selection  curves  are  located  below.  Unit 
size  is  determined  by  the  intersection  of  the  required  cooling 
tons  and  leaving  fluid  temperature.  Selections  are  based  on 
an  ethylene  glycol  solution  with  a  freeze  point  1 0'' F  below  the 
evaporating  temperature.  Please  contact  the  local  Dunham- 
Bush  representative  for  selections  at  leaving  temperatures 
below  10’' F 


temperatLjre.  As  a  rule  of  thumb,  the  curve  values  tor  norse- 
ower  at  design  conditions  can  be  reduced  by  15  percent  to 
estimate  annual  average  electric  consumption,  This  reduc¬ 
tion  results  from  operation  at  lower  annual  average  con¬ 
denser  water  temperatures  resulting  from  annual  average  wet 
bulb  temperatures  lower  than  design. 


HORSEPOWER  PER  TON  -  Compressor  horsepower  per  ton 
can  be  estimated  from  Figure  1  as  a  function  of  the  coded 
fluid  leaving  temperature  and  the  condenser  water  leaving 


1 


HORSEPOWER  PER  TON 


PART  LOAD  PERFORMANCE  -  The  curve  on  this  page  gives 
approximate  percent  power  input  as  a  function  of  the  percent 
of  full  load  tons  and  applies  equally  to  all  size  units. 


PART  LOAD  POWER  INPUT 

100 
90 
80 
70 
60 
50 
•iO 
30 
20 
10 
0 

10  :?0  30  40  50  60  70  60  90 

PERCENT  LOAD 


oc 

LU 

5 

CL 


z 

HI 

o 

(£ 

LU 

CL 


TONS  AT  95-^F  LEAVING  condenser  WATER  TEMPERATURE 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 
ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  White  Sands  Missile  Range  REGION:  4 

PROJECT  TITLE:  TECH  AREA  CHILLER  PLANT  (ALT  4) 

DISCRETE  PORTION  NAME:  TOTAL 

ANALYSIS  DATE:  1 1/1 1/92  ECONOMIC  LIFE:  25 


PROJECT  NO: 
FISCAL  YEAR: 

PREPARED  BY: 


1  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SIOHCOST 

C.  DESIGN  COST 

D.  ENERGY  CREDIT 

E.  SALVAGE  VALUE 

F.  TOTAL  INVESTMENT 


(5.5%  of  1  A)  - 
(6.0%  of  ^  Aim 
(1A  +  1B  +  1C)- 

(1D-1E)- 


$4,592,134 

$252,567 

$275,528 

$5,120,229 

$0 


2  ENERGY  SAVINGS  (+)/ COST  (-) 


FUEL TYPE 

FUEL  COST 

SAVINGS 

ANNUAL $ 

DISCOUNT 

DISCOUNTED 

$/MBTU  (1) 

MBTU/YR(2) 

SAVINGS  (3) 

FACTOR  (4) 

SAVINGS  (5) 

A.  ELEC 

$6.48 

11,782 

$76,287 

15.23 

$1,161,848 

B.  DIST 

0 

$0 

17.28 

$0 

C.  NAT  GAS 

$2.21 

(57.428) 

($127,054) 

19.64 

($2,495,335) 

D.  PAPER 

0 

$0 

$0 

E.  COAL 

$0 

16.22 

$0 

F.  TOTAL 

(45,646) 

(50,766.9) 

- - > 

NON-ENERGY  SAVINGS  (+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-)  (ELEC.  DEMAND  SAVINGS  + 
MAINTENANCE  COST  SAVINGS) 

1  DISCOUNT  FACTOR 

2  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

B.  NON-RECURRING  (+/-) 

ITEM 


SAVINGS  (1) 
$100,000 
$193,500 
$713,250 
$1,006,750 


a.  EQUIP  REPLACEMENT  COST 

b.  EQUIP  REPLACEMENT  COST 

c.  EQUIP  REPLACEMENT  COST 
d  TOTAL 

C.  TOTAL  NON-ENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-) 

D.  PROJECT  NON-ENERGY  TEST 

1  25%  MAXIMUM  NON-ENERGY  CALCULATION 
a  IF  3D1  =>  3C  THEN  GO  TO  4 
b  IF  3D1  <  3C  THEN  CALCULATE  SIR 
c  IF3D1b=>1  THENG0T0  4 
d  IF  3Dlb  <  1  THEN  PROJECT  DOES  NOT  QUALIFY 


(From  Table  A-2) « 
(3Ax3A1)  a 

YEAR  OF 
OCCURRENCE  (2) 
1 


5 

10 


14.68 

DISCOUNT 
FACTOR  (3) 
0.96 
0.80 
0.64 

(3/^  *  3Bd4) » 
(2F5  X  0.33)  = 
(2F5  +  3D1)/1F» 


$55,587 


$816,017 

DISCOUNTED 
SAVINGS  (4) 
$96,000 
$154,800 
$456,480 
$707,280 


($440,051) 


-0.35 


4  FIRST  YEAR  DOLLAR  SAVINGS  (+)  /  COSTS  (-) 

5  TOTAL  NET  DISCOUNTED  SAVINGS 

6  DISCOUNTED  SAVINGS-TO-IN VESTMENT  RATIO  (SIR) 

(IF  SIR  <  1  THEN  PROJECT  DOES  NOT  QUALIFY) 

7  SIMPLE  PAYBACK  (SPB) 


(2F3  +  3A  +  (3Bld/25))a 
(2F5  +  3C)- 
(5/1  F)» 

(1F/4)- 


DACA  63-81 -C>01 52 
1992 

T.  FORSTER 


$5,120,229 


($1,333,487) 


$1,523,297 


$45,090 

$189,810 

0.04 

114 
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